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s Rowe™®5-& total facial height(Na-Me)oll ©i g
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o AE AFIZE vludT3cl. Bishara%t
Jakobson'? & B AT FAE tF o2 g 5494 255
A AR e FdF dAFA dHRFEL AQddlA
S-Go/Na-Me#t FMAE 7|&o2 374 f¥o=
Rt 247 o AR §AE Hasig. o
4] Be ATgEL 7 AR A F 53] skt
ol ol 4P AR L 7Y n B3
921 Bishara®} Augspurger'’& ¢HA-439 poly-
graph& Popovich®t Thomson®< 2+ A Aok
template 2 A Al stk

SQrAEe AR #ad  Bjork'9,
Bjorkst Skiller' & 3491 2 A A%e 1
A7 d g QoA d#gE Belda %
3t old AL AF e Aol o F4
A7AadA dojute 47 & FHe 44L shet
9] Aol FMNZIG 93t AWy 3
dAde] AL §AFP L Hustgr}. £33 Bish-
ara$} Jakobson'®, Cangialosi'®, Abe®, Nanda®™ £-&
AN PR L 2714 2 HH, ol& FA3t
AA ABAIA FRAEe Aol Z3A vehdo
3 Badut glovt Meridith™, Lande™ §& ol
B3t i RFAQ EnE .

AR AH ol e FAtEES] A%
Pl B A2 AT Bisharas} Jakobsen'?d]
o8 Hn¥ v AT FUdME AR A
Aol AZA Quj7t Qe AMEVIA, £ F 7S
F3she 7AF A7 9o AZA AHE AT
fréo WE FIAZY AFEAFH B A+
AgAoz APHAR?. ol ARe ABUGn

Table 1. Grouping by total change of Y-axis
(Degree)

Male Over 0.80
Female Over 1.68

079~-321  Under -3.22
167~-331  Under -332
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Fig. 1. Classification of facial growth pattern accor-
ding to the total change of Y-axis.
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Table 2. Cephalometric landmarks

og (Pogonion)
Gn (Gnathion)
Me (Menton)
Go (Gonion)
10. Ar (Articulare)
11. Ba (Basion)
12. Po (Porion)

19, UMMC (Upper molar mesial cusp tip)
20. LMDS (Lower molar distal surface)
21. LMMC (Lower molar mesial cusp tip)
22. LIT (Lower incisal tip)

23. LIRT (Lower incisor root tip)

1. S (Sella) 13. Pt. (Pterygoid point)

2. Na (Nasion) 14. PNS (Posterior nasal spine)

3. Or (Orbitale) 15. ANS (Anterior nasal spine)

4. A (Subspinale)  16. UIRT (Upper incisor root tip)

5. B (Supramentale) 17. UIT (Upper Incisal tip)

6. P 18. UMDS (Upper molar distal surface)
71

8

9,

deman %, Bishara%} Augspurger' ", Bishara®}

Jakobsen™” 5ol WHe Fuz sto] FAAZe
7 29 2 AGAA 23S A% /M FEE AF
@ 5 AR BARAL Fatol Mad A bl
Aolg Vel FE7 Quty TALEE EAf
ogslolAE F2 £ ) 92 ATV
(Table 3).

2 A=Y 2 A2 49

FAEE BRUE APEAeH, 394 P
S s3] £U] 7 FAA AEE FAINW
N EdAE S9T, B9 o] A wE 7

Table 3. Measurements of craniofacial skelston used in this study

Measurements on cranial base

1.S-Na
2.S-Ba
3.S-Ar
4. Saddle angle

Measurements on horizontal
relation of maxilla and
mandible and on mandibular morphology
. Nper A

. N per Pog

. Facial angle

. Na-5-Gn angle

Gonial angle

Ar-Gn

Ar-Go

Go-Me

00 =1 N s O P

Measurements on vertical relation I
1. Na-Me

2. Na-ANS

3. ANS-Me

4. S - Go

5. FH/PP angle

6. FH/Occ angle

7. FMA

8. SN/MP angle

9. Lower gonial angle

Measurements on intermaxillary and dental relation
ANB

. PP/MP angle

. FH/AB angle

. (PP-UMT)/(PP-UIT)
. (MP-LMT)Y/(MP-LIT)
SN/U1 angle

. FH/U1 angle

FMIA

. IMPA

10. Interincisal angle

11. Pt-U6 dis.

©E0 =10 Ul LN =

Measurements on vertical relation II
1. Ar-Go/ANS-Me

2. Ar-Go/Na-Me

3. S-Go/Na-Me

4, Na-ANS/Na-Me

5. ANS-Me/Na-Me
6. Na-ANS/Ans-Me
7. S-Na/Go-Me

g1 -1 SD. B} 2 ¥ Fo2 o], o] &
Dropi#, Neutral®, ForwardZo.2 &3t}
(Table 1, Fig. 1) ©o]& Al 9] 5/ ¢tAE 9 Xg¥
ol EAE B4y 3t 23719] AS%(Table 2)
< ARsden, AxgdEe 4% A EY Schendel
=% Opedbeck %, Opedbeck® Bel™, Schei-

Solt F2e] FRHOT AU AW FATE
digitizer(SUMMAGRAPHICS®Il JUS.A)S &3t
o IBM 3.871%9] computer(436 D.X.)ol 4331
om, B 478 gote] FHY BAZ2IAL ol
st ZEE 0015714, Zole 00Imm7HA AZ3
gom v &A FJEL 00174 A&t T3 B
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Table 4. Distribution of materials for 3 facial growth DEGREE MALE
Bt il . DROP
pattern E NEUTRAL

20 eeaoes FORWAR

Male 2196(4) 53%(10) 26%(5)

Female 21%(3) 509%( 7) 29%(4)

Total 219%(7) 52%(17) 271%(9)

() : Number of materials

£ A= 98 Fge S g8 ol Folzick P

8.5 105 125 145 1655 185
3) BAAE AGE
SPSSEAZZ RS o] &3t Al 79 Z A3
ES vluEAMaigt. zt £te st vas 9 DEGREE
) , , = ST ... orop FEMALE
3la] ANOVAS} Duncan’s multiple range testE A : NEUTRAL
PR G XolvlzE A5t Student’s T o FORWARD | e .
t-test® AlY3H . 2t :
S o
'2—{}:_ \._\_\_\__.__—Z\_,::________“ R
1. 8JIAl OHHAAIQIAO| 25T . e T e,
4t e
£ A7 Ae duPed BEE Tabled ot TTTTUCT
o A A& vle} o] Neutral& 52%, Forwardd& 85 105 125 145 165 185
27%, DropT-& 21%¢] Ml €& vehton ¢ 25 AcE
Drop#l| ¥]& Forwardio] 43t & ¥ 58 1} Fig. 2. The change of the Y-axis on observed age in
Bl agln B d3AsdA 93712 B¢ 7 each sample
NN Y-axis®] WH3IdL Fig. 20 A& npo}

xii=g

Table 5. Total changes for measurements on cranial base in each sex for 3 facial growth patterns

Eow oo o b
S-Na 482 6.33 703 533

(1.39) (1.85) (2.29) (1.76) (1.03) (1.07
S-Ba 810 79 8638 39 524 ok 329
(1.01) (2.36) (1.56) 3.20) 0.78) (12D
S-Ar 6.31 929 10.06 sk 397 565 468
(L09) (2.80) (0.71) (1.42) (1.06) {0.89)
Saddle Angle 3.32 113 -0.79 519 0.24 114
(2.22) (3.06) (351 (483) (2.00) (121

D : Drop Type. N : Neutral Type. F :Forward Type. D/N : Comparison between drop type and neutral type.
N/F : Comparison between neutral type and forward type. F/D : Comparison between forward type and drop type.
N.S. not significant, * P < 0.05, ** P < 001
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Table 6. Comparison between male and female in
measurement on cranial base by total
change for 3 facial growth patterns

D N F
M/F M/F M/F
S-Na NS. *k *
S-Ba NS. *¥ **
S-Ar NS. *k ok
Saddle Angle N.S. N.S. N.S.

D : Drop Type.

F : Forward Type.
M/F:comparison between male and female.
N.S. not significant, * P<0.05, #* P<0.01

N : Neutral Type.

Zt,

Z3}ek v wol A saddle angled A4 Drop
o] Neutralwoll ¥&} F717F A e om (p<
0.05), FH3stgel Fiu|weA S-Na, S-Ba, S-Ar
=2 Neutral# ¥ Forwarditoll A A7t 2R T}
Z77F A Y tHp<0.05).

2) otFe] A #AA 2 e )
dsterge] £HA A
Z+ 78 gt ¢3EARA 2 detE dHA
E49 AZFEANM A77|Eet T EFH P
7te] ¥l Table 7, 89 A3 vie} 2t}
Zdslegod N per AZES FU 25 Droprol

Table 7. Total changes for measurements on horizontal relation of maxilla and mandible and on mandibular

morphology

MALE

FEMALE

D D/N N N/F F

F/D D D/N N N/F F F/D

N Per-A 0.82 272 4.10 * -0.34 2.31 2.1 *
(2.24) (1.66) (1.66) (1.78) (11D (1.42)
N per Pog 3.05 * 7.89 * 12.66 * 0.7 * 6.83 * 10.08 *
(1.96) * (1.86) * (1.23) * 0.77) * (2.48) * (1.31) *
Na-5-Gn 1.90 * -1.17 * -3.73 * 2.70 * -0.79 * ~-348 *
(1.22) * (0.92) * (0.54) * (1.07) * (0.90) * (094 *
Facial Anglel. 192 - = 415 * 6.40 * -0.06 * 396 512 *
(1.08) * (0.64) * 049 * (0.94) * (1.22) (0.85) *
N.S. *
Gonial -1.73 -475 -4.83 -2.37 -2.51 =311
(2.00) (2.60) (2.62) 0.89) (448 (1.92)
Ar-Gn 19.83 22.74 2343 1511 1756 15.83
(298) (3.39) (2.79) (1.3D) (314 (2.50)
Ar-Go 11.82 12.88 1252 9.83 9.64 754
(29D (2.90) (291) (1.14) (2.80) (0.90)
Go-Me 11.38 16.47 17.48 * 825 * 12.31 12.84
(0.78) (1.85) (2.98) * 067 * (214 097
D : Drop Type. N : Neutral Type. F:Forward Type D/N : Comparison between drop type and neutral type

N/F : Comparison between neutral type and forward type
N.S. not significant, * P < 0.0, » P < 0.01

2. 3DIX| QIDISRIQINOIN SIHOIBH 2t 22|
&

D A
7zt 8 FAAY ASZEAA A37ES &
A steal i ztel vlmE Table 5, 69 A4 & vhe}

F/D : Comparison between forward type and drop type.

Forwardz-oll ¥l3] 5717} & A Jebsth(p<0.05). N
per Pog@EoMeE YURS F7h¥o] Forward,
Neutral, Drop2l 22 ZA YePGtHp<0.05).
dotZe] HelAFEA  FHEFL  gonial
angle, Ar-Go, Ar-Gn& @4 &5 AtAlo]el] z}o]
7} 9129 (p>0.05), Go-Medl M B EF Drop
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Table 8. Comparison between male and female in
measurement on horizontal relation of
maxilla and mandible and on mandibular
morphology by total change for 3 facia!
growth patterns

N per-A NS N.S. NS

N per Pog * N.S. *

N-S5-Gn NS. N.S. N.S.
Facial Angle N.S. N.S.

Gonial N.S. N.S. N.S.
Ar-Gn N.S. ok ok
Ar-Go N.S. * *

Go-Me sk KK *

D : Drop Type. N ¢ Neutral Type.

F : Forward Type.
M/F:comparison between male and female.
N.S. not significant, * P<0.05, ** P<0.01

XAl 263 35, 19964

70| Neutral™# Foward@dl| vl 717} 2A
ERdthp<00D). E=3 FHEF Hy el
Go-MeFE oAl Al 2%, 18]3 Ar-Gn, Ar-Go¥
B X = Neutral#} ForwardToll A FAF7} oz}l
H3) & F718 YRl th(p<0.05).

3) AstetaAlg AL EA

Z} 8 gt aAlY AEA] 2 XNEGBANA A
FI1Z Bt FHskER i) vlaEe Table 9,
100 A|AIZH vie} 2o}

F¥ 3l X & PP/MPE gkl A Dropo] Ne-
utrali#® Forwardwol] 8} ZHard 2A Jergth
(p<0.05). FH/ABE gAlolA Forward#°| Drop
7} Neutraloll ¥l & 3718 EA1(p<0.05), =
)X Foward@°| Dropzel Hld) 717 24 v
B cH(p<0.05). .

SN/U1¢} FH/U1& A&} el A Fowardi-e] Drop
ol Hl&l F7i7t AA JEs e (p<0.05), FMIAE

Table 9. Total changes for measurements on intermaxillary and dental relation at each sex for 3 facial growth
pattern

— , —

(2.26) (1.56) (1.23) (1.75)
PP/MP -1.43 * -5.89 * ~2.69 -3.58
(3.41) (2.01) 1.75 2.02)

FH/AB 1.39 * 8.16 * -0.93 * 7.60 *
(3.62) (2.84) (1.95) (3.62)
(PP-UMT)Y/(PP  0.10 0.18 0.13 0.12
-UIT) (0.08) 0.04) (0.06) (0.05)
(MP-IMT)/M 0.3 002 0.04 0.01
P-LIT) (0.01) 0.04) (0.01) (0.06)

SN/UL 1.20 351 =27 7.49 *
(5.46) (2.58) (3.38) (584

FH/UL 1.03 352 -2.81 7.16 *
(5.58) (2.65) (3.82) (5.80)
FMIA 419 * 13.83 ** 432 7.10
(3.98) (3.35) (1.01) (292)
IMPA -3.36 -6.61 -3.74 -2.63
(4.58) (4.05) (1.94) (3.02)
Interincisal 281 * 10.33 6.93 -0.73
(9.32) (3.36) (3.13) (812
Pt.-U6 dis. 767 ok 1271 ok 6.44 * 9.04
(1.10) {1.35) (2.80) (5.20)

D : Drop Type. N : Neutral Type. F :Forward Type D/N : Comparison between drop type and neutral type

N/F : Comparison between neutral type and forward type
N.S. not significant, * P < 0.05, *+ P < 0.01
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F/D : Comparison between forward type and drop type.
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Table 10. Comparison between male and female in
measurement on intermaxillary and dental
relation by total change for 3 facial growth

patterns
D N F
M/F M/F M/F
ANB N.S. NS. NS
PP/MP N.S. N.S. NS
FH/AB N.S. NS. N.S.
(PP-LMT)/(PP-UIT) N.S. N.S. N.S.
(MP-LMT)/(MP-LIT) N.S. N.S. N.S.
SN/UL N.S. N.S. N.S.
FH/UI N.S. N.S. N.S.
FMIA N.S. NS. *
IMPA N.S. N.S. NS.
Interincisal NS. NS *
Pt.-U6 dis. NS. *x NS.
D : Drop Type. N : Neutral Type.

F : Forward Type.
M/F comparison between male and female.
N.S. not significant, * P<0.05, ** P<0.01

HAmERte) 371K S Gy X
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Table 12. Comparison between male and female
measurements of vertical relation | by
total for 3 facial growth patterns

D N F
M/F M/F M/F
Ma-Me EE3 *k *ok
Na-ANS N.S. *k **
ANS-Me NS N.S. N.S.
S-Go * K% *x
FH/PP N.S. N.S. N.S.
FG/OCC N.S. *k N.S.
FMA N.S. * *
SN/MP N.S. * *
Lower Gonial NS N.S. NS.
D : Drop Type. N : Neutral Type.

F : Forward Type.
M/F:comparison between male and female,
N.S. not significant, * P<0.05, *+ P<0.01

Table 11. Total changes for measurements of vertical relation | at each sex for 3 facial growth patterns

MALE FEMALE
D D/N N N/F F F/D D D/N N NF F F/D
Na-Me 22.18 22.62 19.75 17.34 16,78 *k 11.33 *
(1.45) (2.66) (2.95) 0.28) (1.81) (2.66)
Na-ANS 961 1093 9.33 8.33 762 ok 429
(2.49) (1.64) (1.29) (1.79) (0.96) (1.49)
ANS-Me 11.96 11.17 9.70 921 8385 6.37
(1.54) (2.56) (2.34) (1.87) (1.91) 2.95)
S-Go 17.04 *k 21.03 21.21 * 12.86 14.19 * 1454 *
(2.26) (2.10) (2.50) (0.81) (257 (0.83)
FH/PP 061 0.06 * -1.34 2.10 093 * -0.89
(2.56) (1.09) (1.02) (2.69) 097 0.92)
FH/OCC 275 ok -7.05 *% -9.63 ok -2.42 -4.56 -6.83
(2.28) (148) (1.13) (1.37) (1.86) (3.59)
FMA -083 *k -5.18 * -7.23 *k -0.59 -2.60 447 *k
(1.30) (1.30) (1.72) 0.95) (2.76) (1.28)
SN/MP -0.65 *k -523 * ~7.24 *k -0.48 -2.82 -4.14 *%
(1.80) (1.50) (154 (0.97) (259) (1.28)
Lower Gonial 1.85 *k -1.60 -2.86 *% 048 0.26 -1.79
(1.73) (1.91) (155) (0.40) (2:62) (152
D : Drop Type. N : Neutral Type. F :Forward Type D/N : Comparison between drop type and neutral type

N/F : Comparison between neutral type and forward type
N.S. not significant, * P < 0.05, ** P < 0.01

F/D : Comparison between forward type and drop type.
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Ar-Go/ANS-Me 0.06 0.08 0.08 0.06 006 0.05

(0.09) 0.04) (0.06) (0.04) (0.05) (0.03)
Ar-Go/Na-Me 0.03 0.04 004 0.03 0.03 0.02

0.02) 0.02) (0.02) (0.01) (0.02) (0.01)
S-Go/Na-Me 0.02 * 0.06 * 0.07 * 0.02 0.04 0.03

(0.01) * (0.01) 0.02) * (0.01) (0.03) .01
Na-ANS/Na-Me 0.00 0.00 0.00 0.01 0.00 -0.01

(0.01) (0.01) (0.01) 0.0D (.01 (0.0D)
ANS-Me/Na-Me 0.00 -0.01 -0.01 -0.01 0.00 0.00

0.0D (0.01) (0.01) (0.01) (0.01) (0.0
Na-ANS/ANS-Me 0.00 0.02 0.01 0.02 0.01 -0.02

0.04) 0.04) (0.03) (0.04) (0.03) (0.05)
S-Na/Go-Me -0.09 -013 -015 -0.06 * -0.11 -0.13 *

0.02) (0.03) 0.04) (0.01) * (0.03) (0.02) *
D : Drop Type. N : Neutral Type.  F:Forward Type D/N : Comparison between drop type and neutral type
N/F : Comparison between neutral type and forward type F/D : Comparison between forward type and drop type.

N.S. not significant, * P < 0.05, == P < 0.01

Table 14. Comparison between male and female L =
measuresments of vertical relation 1l by T713t B FAsEF digte vlale Table 11,

total for 3 facial growth patterns 129 A A uie} 2t

e : ZWglgoA] Na-Me¥ Na-ANS  AR}olA]
k o Forwardw-¢| Neutrali#¥ Dropitol ¥]3] $717}F 2
Al Vbt 2w (p<0.01),5-Go& FAA Dropol
Forward, Neutrali#dl| ¥]8] #& ZF71E Jeldot

Ar-Go/ANS-Me NS N.S. NS

Ar-Go/Na-Me NS, NS, NS, (p<0.05). FH/PPZE Y EFA Forjivardi"’]
S-Go/Na-Me NS. NS. NS. NeutralZoll ¥l3l Z717F 2A(p<0.05), &3] &4
Na-ANS/Na-Me NS. NS. NS. 2 Jep AT FH/OCC, FMA, SN/MPolA dA}e]
A A NP 7% Forward, Neutral, Drop@®} 0.2 247} 2
S-Na/Go-Me NS. NS. NS. Al Yo (p<0.05), dA+e] 25+ FMAS SN/

. MP &Edlx Forwardi°] Dropwol ®ld] 247t
ggﬁiﬁm N+ Neutral Type AA JeEPGTHp<0.05). lower gonial angled ‘dAloll
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Sex : Female
Age * 85185

Neutral typs 1. T Drop type

Age : BS5-185

Forwerd type
Sex : Female
Age : 85185

——

A

Fig. 3. The change of average craniofacial skeleton from 8.5 years to 18.5 vears of age at each facial growth

pattern.
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-ABSTRACT-

A LONGITUDINAL STUDY ON THREE FACIAL GROWTH PATTERNS
IN KOREANS WITH NORMAL OCCLUSION

Kyung-Duk Park, Jae-Hyun Sung

Department of Orthodontics, College of Dentistry, Kyungpook National University.

The purpose of this study was to compare the difference of the growth aspects in three facial growth patterns. The
biennial serial cephalometric radiographs of 33 samples(19males, 14females) with normal occlusion from 85 years to 185
years of age were used in this study.

The facial growth pattern was categorized in 3 types(Drop type, Neutral type, Forward type) by the total amounts
of the Y-axis which changed from 85years to 185 years of age.

The growth change of the craniofacial area during 10 years in each growth type was analyzed and was compared
among the 3 growth types .

The results of this study might be summarized as follows :

1. The samples that were classified by total change of the Y-axis during this study period were distributed to 52% of
the neutral type, 27% of the forward type, 21% of the drop type.

2. The anterior growth of the maxilla to the cranial base(N per A) showed larger in the forward type than in other 2
types(p<0.05).

3. The palatal plane to the FH plane showed more anterior-superior inclination in the forward type with age during this
study period.

4. The anterior growth of the mandible to the cranial base(N per Pog) appeared large in rank order, of largest the forward
type, second the neutral type, and third the drop type(p<0.05).

5. During this study period the mandibular plane(SN/Mn,FMA) showed more counterclockwise rotation in the forward
type than in the drop type(p<0.05), and this tendency was stronger in males than in females(p<0.05).

6. The growth of the mandibular corpus length(Go-Me) showed smaller in the drop type than in the other 2
types(p<0.05). )

7. In the forward type and the neutral type, the anterior growth of the mandible was larger than that of the
maxilla(p<0.05).

8. In the craniofacial growth, distances and angulations turned out to be somewhat variable, but the vertical proportion
had a strong tendency whose original relation was maintained consistently during this study period.

9. Through these analyzed data, the profilograms on each growth type were constructed to evaluate individual growth
pattern in the orthodontic diagnosis.
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