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E 1. sample distribution
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8 2. Linear measurements of lateral cephalomtry

38 1. Cephlometric landmarks
The number in this figure is designated in Table 3.

The number in this figure is designated in Tabe 3.

28 3. Angular measurements of lateral cephalomtry

28 2. Linear measurements of lateral cephalomtry
The number in this figure is designated in Table 3

The number in this figure is designated in Table 4.
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E 2. Cephalometric landmarks

S : Sella(Sella turcica), The center of the sella turcica

N : Nasion, The most anterior of the frontonasal suture

Ba : Basion, The most inferior point of the occipital bone

Or : Orbitale, The lowest point of the lower margin of the bony orbit

Po : Porion, The most superior point of contour of external auditory meatus

Ar : Articulare, The intersection between the external contour of the cranial base and the dorsal contour of the condylar
head and neck

7. Go . Gonion{(constructed), The intersection between tangential of ramus and inferior border of mandibule
8. Me : Menton, The lowest point on the symphyeal shadow
9. Gn : Gnathion, The most antero-inferior point in the contour of chin
10. Pog : Pogonion, The most anterior point on- the contour of chin
11. PNS : Posterior nasal spine, The tip of the posterior nasal spine of the palatal bone in the hard palate
12. PT : Pterygoid point, The inferior border of opening of foramen rotundum to pterygomaxillary fissure
13. ANS : Anterior nasal spine, The tip of the anterior nasal spine of the palatal bone in the hard palate
14. A : Subspinale, The most posterior point on the anterior contour of the upper alvelolar processes
15. B : Supramentale, The most posterior point on the anterior contour of the lower alvelolar processes
16. point J : The deepest point of the curvature formed at the junction of the anterior portion of the ramus and corpus of
the mandible
17. Xi ¢ The geometric center of the ramus of the mandible
18. Co : Condylion, The highest point on each condylar head
19. Dc : A point selected in the center of the neck of the condyle where the Bason-Nasion plane crosses it
20. Pm : Point selected at the anterior border of the symphysis between point B and Pogonion where the curvature chages
from concave to convex
21. U6MB : The mesio-buccal cusp tip of maxillary first molars
22. L6MB : The mesio-buccal cusp tip of mandibular first molars
23. UIE : Upper incisal edge, The incial edge of the upper central incisors
24. L1E : Lower incisal edge, The incial edge of the lower central incisors
1) MxBLZ (%t 7142 29]) : A pointol A 71 7) Co-Pog(3ttE #&Z0]) : ataF A
Feo] £8¢ e wie A3 PNSAA 9] Pogonion7}7]£| 712!
7 2 D1Pa01022) W o] #E) 8) SN to corpus axis : SN plane¥} corpus axis?}
2) Ba-A(midfacial depth: 58 Zo]) : FH plane ol FE A=
o Ba#} A pointol|A] 448 10] shle mA7H 9) FH to corpus axis : FH plane®} corpus axis7}
9 Ag olFe 4=
3) Ba-Pog(lower facial depth: &}2td Zlo]) : FH 10) FH to Cc-Go : FH plane® Co-Go= Sl 4°|
planed) Ba® PogdlAd $4& 10 e wA ol FE 4=
7+e] Az 11) FH to condylar axis : FH plane® Cd-Xi& Sl&
4) Po-Co : FH planed] Po%} CodllA 448 9] Aol o] F& A&
i} @Az Ag 12) ALFH : 7785 el A pointoll A & 49l
5) Co-PTV : FH planed] CoS} Ptoj]A] 448 10 AoA dletg o B pointoll A # FA3ke] o
e 2gzte] A Az A
6) MnBL?(3tet 71412 Z9]) : B point® J pointel]  13) AUFH - TR A pointel M W +41<f 3
A stetgRd $HE qe) thbe 237 A AA SN planed] $4& WAS W B @
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HE 3. Linear and angular measurements

—

Linear and angular measurements In cranial base
relationship

1. S-N(mm)

2. S-Ba(mm)

3. S-Ar(mm)

4. FH-BaS(" )

5. FH-BaN(" )

Linear and angular measurements in maxillary skeletal
relationship

6. FH-NA(" )

7. FH-PP(" )

8. MxBL{(mm)

9. Ba-A(mm)

Linear and angular measurements in mandibular
skeletal relationship

10. FH-NB(" )

11. FH-NPog(" )

12. Articular angle(" )

13. Ba-Pog(mm)

14. Po-Co(mm)

15. Saddle angle(" )

16. FMA(" )

Intermaxillary relations
17. ANB(" )

18. AB to NPog(" )
19. MxBL/MnBL

20. Ba-A/Ba-Pog

21. Co-PTV(mm)
22. PMAC )

23. ODIC" )

24. APDI(" )

Mandibular morphology

25. MnBL(mm)

26. Ar-Go(mm)

21. Go-Me(mm)

28. Co-Pog(mm)

29. Gonial angle(” )

30. Mandibular arc(’ )

31. SN to Corpus axis(" )
32. FH to Corpus axis(® )
33. FH to condylar axis(’ )
34. FH to Co-Go(" )

35. AB to MP(" )

Mol 1Z $HDEAC] AUINBHTE UXEIHehY Bzt A7

E 4. Linear and angular measurements(con’t)

Vertical facial components
36. Facial axis angle(® )
37. ATFH(mm)

38, ALFH(mm)
39, AUFH(mm)
40. PTFH(mm)
41. PUFH(mm)
42. PLFH(mm)
43. PTFH/ATFH
44. ALFH/AUFH
45. PLFH/PUFH
46. ALFH/PLFH
47, AUFH/PUFH
48. (ALFH+PLFI)/MxBL

Dentoalveolar relations
49, AUDH(mm)
50. ALDH(mm)
51. PUDH(mm)
52. PLDH(mm)

. ALDH/AUDH
. PLDH/PUDH
. ALDH/PLDH
. AUDH/PUDH
57. OB(mm)

58. OJ(mm)

oA

7R Az

14) PLFH : J pointl A 3t}
U= w47} PNSzHe) Ag
15) PUFH : PNS| A SN planed] 448 W& vt
' 2@ANA Y A
KD 4300 Digitizelrg o] &3l computerdl] AHE

FAE 0] 7

AHF F £ A7 A8l A4€ A programe ]
310 Ag, Z}E q}ﬁ% 247} 0.1lmm, 0.1° 7HA] &
Aatavt

sliding caliper®
B Apox AMgE RPASH, ASA 2 AN

(17 be =3 2o
A&
A A, o TR ZAAYGA Aol HEA

A=
BB ohet A8l A B3 A ede] A4
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38l 4. linear measurements in study model
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X-A A2ARY AAE d=2o FHA Aole
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d AN, A4=ASF FES 0.22° (saddle angle)dl
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dolx Ao o3 #He] IS YolH YT

-

m. HPMA

38 t-test 277t & 5, 6, 79 EAHIUDT SR
TR X-A ASAR A e ASR (RS, 6)F 44
Aol g Hole FEHL YRE o] FEo|gon ¥
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BoA foatE 2o A5+ gtk fIAE B
Ao|g 8 F FHASA T AFNAZ ] (P<0.01), F
1A 2 0] (P<0.000), &<t7]1 A& o] (P<0.01), 3¢}
A2 o] (P<0.01), 3FeFA1Z 0](P<0.000), F-¢tHZ ol (P



Vol. 27, No. 3. 1997. Korea. J. Orthod.

E 5. Independent t-test between sex(ceph mesurements)

A Eo>efo Rtet A

Measurements v Female
Mean sh Mean Sh Significance
Cranial base > 7091 367 67.77 3.35 ok
relationships S-Ba 51.90 3.67 48.33 2.90 sokok
S-Ar 39.93 3.46 34.11 2.93 kK
Maxillary MxBL 4878 2.92 292 292 Hk
skeletal Ba-A 9%6.68 701 91.68 553 *%
relationships
Mandibular
skeletal Ba-Pog 105.89 11.43 100.10 8.09 *
relationships
Mandibular Ar-Go 60.66 b'74 5357 5.04 Hofk
Go-Me 83.72 515 80.24 459 *k
morphology ¢+ _pgg 137.20 773 128.75 6.30 sk
(1 p<005 T ip<00l T p<0.001 N.S : Non-specific)
E 6. Independent t-test between sex{cen’t)
Measurements Male Female
Mean 5D Mean Sb Significance
ATFH 138.10 6.65 128.39 591 xR
ALFH 76.58 499 71.18 5.43 Hofok
Vertical AUFH 61.52 3.38 57.21 241 ook
facial PTFH 108.50 579 97.38 537 Kk
PUFH 54.04 2.66 48.68 2.88 Kk
components  py py 54.46 486 4869 453 -
PTFH/ATFH 0.79 0.04 0.76 0.03 ok
AUFH/PUFH 1.14 0.05 1.18 0.07 *
Dentoalveolar ALDH 47.63 3.30 4397 3.24 Hokok
. . PUDH 27.90 2.31 26.01 3.15 *
relationships by 1y 3RAT 2,83 3523 2,97 -

C:p<005 ™ p<00l T p<0.00l NS : Non-specific)

<0.01), dFHEZ | (P<O.0B)A T
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= 1173 (P<0.000), —?6} J“E.T'_ (P<0.000)°] ]},
000), F&X
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E 7. Independent t-test between sex(model mesurements)

UICW 3818 341 36.14 267 .

UICFW 36.10 371 329 3.27 *%
upper arch UAW 47.66 374 4521 2.29 *x
dimension UBAW 47.14 3.61 4353 2.83 ok
UIMW 52.40 3.17 49.20 2.78 hokok
UAAL 46.26 400 4398 3.14 *
UBAL 6256 4.05 . 6041 2.32 *
LICW 33.00 2.13 31.47 1.18 K
LICFW 3342 2.59 30.71 1.37 ook
lower arch LBAW 4435 259 41.03 1.89 Hokk
dimension LIMW 46.78 3.10 4354 2.80 Hokk
LAAL 36.49 292 3452 2.24 *
LAL 23.24 196 22.00 2.13 *
LBAL 57.32 2.88 53.93 2.38 Kk

("1 p<005 ™ :p<00l T :p<0.00l N.S : Non-specific)

E 8. Independent t-test between OB group

Maxillary

skeletal FH-NA 88.36 359 91.37 301 ok

relationships

Mandibular FH-NB 9341 387 96.91 410 *

skeletal FH-NPog 93.97 3.10 96.05 3.39 *

relationships

Mandibular Gonial angle 123.76 445 127.68 527 *

morphology FH to Co-Go 86.05 ) 3.00 82.84 3.72 ok

Vertical

facial ALFH 72.86 6.41 76.47 491 *

components )

Dentoalveolar PUDH 26.28 3.33 2811 2.29 *

relationships ALDH 1.26 0.07 121 0.07 *
AUDH/PUDH 1.16 0.08 1.06 0.07 Hokk

("1 p<005 T p<00l i p<0001 NS : Non-specific)

E 9. Independent t-test between OB group (model mesurements)

Upper arch
dimensions
(" 1 p<0.05 N.S : Non-specific)

UCRW -324 C 42 -0.85 240 *
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E 10. stepwise multiple regression analysis

Indeendent variabl

ALPLDH
AUPUDH
FH-NA
Gonial angle

Overbite

Standardized discriminant

entered inorder

g B meAte] UNHEATE URXSTHENO 2Et AT

............. m— Uns dar’ g discriminant >
_ function coefficients

funetion coefficients v | (Constant: 13.487)

-798 -114
-515 =067
466 140
810 179

Canonical Discriminant Function 1

o

[} [
[] [}
8 8
F ] 8
r 6d # d
e ] # ]
q & 42 ]
u ] #2 L]
€ 49 1 22 o
n [ 1 22 8
c [} #11 242 8
y [ #11 22 3
20 11 1222 2 2 3
[+] 11 1 12222 2 2 8
] 11 11412111 11 11212222 #222 2 [}
[ 1 1 11#1#111 11 11212222 #222 2 [
X0060006060006660060000680606660863066500000066006000666600650X
out = -40 -20 0 20 40 ouf
Class . 111111311111113131033 18113831181
Centroids 1 2

Symbols used in plots

Symbol Group Label

1 Non-openbite
2 Openbite
# All ungrouped cases

a8 5. All-groups Stacked Histogram

E 11. Classification results

' No of  Dredicted group Membership

- 'Agfaal o Cases 1 2
. 19 3
Growp 1 2 86.4% 136%
- 0 20
Group 2 20 0% 100.0%
4

Ungrouped cases 7 3

42.9% 51.1%
Percent of "grouped” cases correctly classified: 92.86%

Group 1° : Non-openbite cases
Group 2™ : Openbite cases
Ungrouped cases™ : 7 case whose overbite were Omm

e 7| nRQF) SR el GEWEEN S AWt
Foh(E 10, 11, 19 5).
W, A5

10 &5 stebzt, AapFatx| a7
X z373¥], FH-NAZ} thasd £44d L= 3L
on gfe] WS stetzo] M F8% MR
et EF3 BEAS = 0.870). tEdE EA 4
B A w3 fwae] B4 Ho(group centroid)
2 7bzh -1.150, 12659, F AdS PRI 7
AR (cutting score)® 01150130tk & &4 A+
ol WA} o] 201151} oW v wF
(12)ell, o] ol Zd N &3te e
2 Pt 1200 IEAAI Jepgith

Y= -1.114¥X1 +(-0.670%X2) +0.140+X3 +0.179+X4
+(-13487)°l g FEA T ZAAHSF0.115)0 o3
A¥As v 22 549 519 S8, Nud 20
Zd F 20 2HE A WAt 5

X1oA X4 th39 FEo|th

X1=ALPLDH

X2=AUPUDH

X3=FH-NA

X4=Gonial angle

V. EQ| 3 &=

B AFANE ASTEEE GolE W, A8 ttest
Ao A HEo] A FTF/A ol gAtelA F¢]
A 1 olE AFAQ YAE Ve gEolgt &
4 ook A, stetEel 24 #A, stk g, o9t &
A FES B Ao AL, A JAEHol
(P<0.01), <A ZAo)(P<0.01)7F B5F FAldA -2
A 3, shebA| 2 o] (P<0.01), 3FebA] Z o] (P<0.000
), BrerE H-&20](P<0.000), oA 2o} (P<0.05) %
G A o & g2 BAAT FHASR F o 7]
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- ABSTRACT -

CRANIOFACIAL STRUCTURE AND ARCH DIMENSION OF
ADULT CLASS Il MALOCCLUSION

Dong-Geun Lee, D.D.S., M.S5.D., Cheong-Suhr, D.D.S., M.S.D., Ph.D.,
Dept. of Orthodontics, College of Dentistry, Dankook University

This study was conducted to discern differences of craniofacial, dentoalveolar structure and model measurements between sex

and between class Il openbite group and non-openbite group.

The sample consisted of 49 adult patients with class III malocclusion. 24 linear measurements, 22 angular measurements and

12 ratios were selected in lateral cephalometry. Also, arch width, length, anterior crowding, average molar relation were
measured or calculated in diagnostic model.

The data were evaluated by t-test and multiple discriminant analysis.

The results were as follows ;

. Most linear measurements, with the exception of MnBL and AUDH, were significantly larger in male(p<0.05). but,

intermaxillary relations and spatial position of maxilla and mandible relative to cranial base were not different for both sex.

. With the exception of upper and lower anterior crowding, lower arch width, upper arch length, AMR, male exhibited

significantly larger measurements in model analysis (p<0.05).

. Size differences of maxilla and mandible between openbite and non-openbite group were not significant(p>0.05). but openbite

group showed significantly increased gonial angle(p<0.05), FH-CoGo(p<0.01), FH-NA(p<001) and FH-NB, FH-NPog
(p<0.05). '

. ALFH and PUDH were larger(p<0.05) in openbite group. this result served as compensation for the spatial position of

mandible relative to cranial base. AUPUDH (p<0.001) and ALPLDH(p<0.05) were lower in openbite group.
upper anterior crowding was the only measurement which showed difference between openbite and non-openbite
group(p<0.05). .

5. For the purpose of classifying adult class II openbite and non-openbite group, multiple discriminant analysis was done. gonial

angle, ALPLDH, AUPUDH, FH-NA were included in multiple discriminant equation. 39 cases(92.86%) were correctly
classified when applied to the sample used in this study.
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