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B AT o]&x Ase Ao A
HA Y 23] HUd $#AZF Hellman X
H [Col A 3rLe] 2AA] FH A ZHALA AR
£ ol &3,

AA7IFo2E FRAZYAAAANA,
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Table 1. Sex and age distribution of sample.

Horizontal Vertical

Control Group Group Group

N XD 8D XD sD XD SD

m 156 143 27 168 23 149 21
f 15 152 31 169 24 159 23
m+tf 30 147 28 1685 23 154 23

2. Aqruty

A FRAZRAL AAE ol FHol
Het FAEE Ayeel, 12 FEAZLY
uhalol w2 822 KD4030A Digitigers o] &
0.01R41 74 AZsigich. & AFolA o] &3
A%y 9 AZRTe et 2o

(1) A&4(Fig. 1)
S(sella turcica)
Po (Porion)

N (nasion)

Ba (basion)
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Ar (articulare)
Or (orbitale)
A .N.S(anterior nasal spine)

@) A%
a) A=A5%5 (Fig. 2)

. . (1) 0.D.1
P.N..S(postenor nasal spine) @) LM.P.A
- pofnt (3) LI to NB
> Pomt. (4) LI to SN
Go{gonion) -

(5) gonial angle

llzle((rzez:i)zl)l) (6) lower gonal angle(N-Go-Me)
P;gnppgoint (protuberance menti or supra (7) mandibular base angle(Ar-B"Go)
pogonion) (8) mandibular plane angle(SN-man-
1d (infradentale) dibular plane)

(9) facial taper (N-Pog to Go-Me)

(10) mandibualr arc(Ricketts & condyle
axis¢} corpus axis?} o] ¥+ ZA=F o]7)

(11) lower facial height (ANS-Xi-Pg)

(12) chin angle(ld-Pg to Go-Me)

(13) chin curvature (Id-B-Pg)

B'point (st ish, shobdFAY &A%
oA stermnel Wl +Ashel mAA)

i

Fig. | A&

SL'(stet s, RAdFAY Aaeae
ALl stetuuel W@ FAne ax
)

Ricketts R1 point

Fig. 2 2EA3Y%

Ricketts R2 point b) AA= &% (Fig. 3)

Ricketts R3 point ' (1) ramus, posterior contour depth (3}
Ricketts R4 point e HAANA gAY AR AL F-ARA
Lla(lower incisror apex) o] +3AH)

LIt (lower incisor tip) (2) antegonial notch(3teh-&3talel A Aol
Xi point A AEe AR e R4 42 AE)
DC-condyle(a point selected in the center (3) chin depth(ld-Pg Aoll4 B-point7}x] ¢

of the condylar neck on the BaNa plane) TAA)
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C) (Fig. 3
(1) total symphysis area(

)

(2 protruding chin area (
Id-Me )

d) Fig. 4. PIAS hard-ware system

(1) Jarabak ratio (%) anterior facial
height/posterior facial heightx 100

(2 ramal slenderness(R3-R4Ri-R?2)

(3) symphysis width ratio (SL'-B'/Go-B")

(4) external chin ratio (protruding chin
area/total symphysis area X 100)

Fig. 5-1. Branches of Fig. 5-2. Normal mandible.
the medial axis.

axis
(Fig. 6).
Fig. 3 (1) corpus medial axis (PQ)
(2) ramus medial axis(OP)
(3) coronoid medial axis(Cr.O)

Blum medial axis analysis (4 condylar medial axis(Cd.O)
, (5) incisal medial axis(1dQ)
P.I.A.S(personal image analysing sys (6) mental medial axis (MeQ)
tem) (7) gonial medial axis(PGo)
, medial axis P.l. Cd ,
A.S (thinning) . Cr
medial axis axis point

Impect Dot Matrix Printer
K.D. 4030A Digitizer 0.

(Fig. 4).
medial axis
(Fig. 5-1). a)
1) Cr-0-P
@ Cr-0-Cd
medial axis (3) Cd-0-P
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cd

Cr

1d
Go

Me

Fig. 6. Landmarks used in medial axis analysis.

(4) O-P-Go

(5) O-P-Q

(6) Go-P-Q

(7 P-Q-1d

(8) Id-Q-Me

(9) P-Q-Me

(10) notch angle(angle between the ante
rior and posterior inflectional tangent)

(11) ramus, poterior tangent angle(angle
between the posterior inflectional tangent
and inferior extension of ramus medial axis)

(12) ramus, anterior tangent angle{angle
between the anterior inflectional tangent and
inferior extention of ramus medial axis)
(Fig.7-1,2,3)

Fig. 7-1. notch angle

Fig. 7-2. ramus, posterior
tangent angle

b) AA% &%
(1) O-P
(2) P-Q
(3 Cr-0
(4) Cd-O
(5) Me-Q
(6) 10-Q

c) HEE F5(%)
[{1) OP/PQ X100
(2) CrO/PQx100
(3) CdO/PQ %100
(4) MeQ/PQx100
(5) 1dQ/PQx100
(6) MeQ/1dQ %100

o] & &9 FA AL S.A.S Program¥
ojg3iglon, FAWYoRE-

1) Aol A i AE -4 g3 v
ekl

2) ZF 43 7e ol g t-A4 I Ducand]
AL¥ A% (Ducan’s multiple range test) ol 2] #j
) m3gien,

3) 2E ddell A sy mEXYY AR
BAE T3 olF ol EE2=353te 4
BYBAE £ QA7) 5o,

4) vlARoR ojRg F3E FH5E T4
423 o539 ¥4 (multiple regression test)
o o3 AALVFAE =&}

Fig. 7-3. ramus, anterior
tangent angle
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. A7dy

7o Hd W EFHAE Table 2,3, 4,5,
5, 7% 2}, ZhFel A F Aol cfjl t-FA
A3 P<0.01 53l A2Ed +3 433l
Ae TAAE Holx| Yk out £AYAF
AX 3%F "le] FAE BYomg ojF9
FAA A A F+E3A gkstet.

3T7ke] 2y AbolE F-test®t Ducang)
ALF-AFo] o8l vlars] ¥ A3}, Table 8, 9ol
o} 7ol @letzt 0.D.1, w7, man-

libular base angle, Jarabak ratio, man-

dibular arc &5oflA 2 A (P<0.01) & 2%
i 3kt 17 (ANS-Xi-Pg ) ol A % 4] 43
ATl FRAAFT R} 9.03mmvt A e}
et st A 71E0lE satstadel a4
© AT #9ARLRG 2.7 A&AA
" Aoz veltoy, S-NA s+ 44
ATl 46.71° FHAATC 54.11'%, 47
AT ¥ £5449 A3AE v

BtetxFodo HEel Ax (ramus, posterior
contour depth) & t&F3 4 A A-Fo) 747}
1.99mm, 1.92mmE2. §-& 3§ H.o|| gigtor}
FHAZLAAE 3.03mmE o} & FFol w3l
FRE FelAE 2,

Table 2. Means & Standard deviations for normal group.

all subjects males females
Variable sex difference
means SD means SD means SD
o.D.l 67.21 566 6699 666 6743 468 0.21
LMP.A 88.056 7.21 88.87 7.53 87.23 7.05 0.61
LI to NB 2493 6.85 25,31 7.07 2453 6.85 0.31
LI to SN 64.11 7.45 63.06 797 56.16  7.01 0.76
gonial angle 126,74  3.66 12613  3.67 1272.33 368 -0.89
lower gonial angle 79.21 3.72 78.95 3.80 79.48 3.75 -0.38
mandibular base angle 19.38 1.46 19.30 1.08 19.45 1.79 -0.29
mandibular plane angle 37.84 2.99 38.07 2.90 37.61 3.16 0.42
facial taper 63.16  3.13 63.38 276 6294 3564 0.37
mandibular arc 33.29 3.08 34.73 3.28 31.85 419 2.09*
lower facial height §5.91 3.95 54.99 3.65 56.83 4.14 -1.29
Jarabak ratio (%) 63.69 2.09 63.56 2.05 63.81 2,19 -0.31
ramus, posterior 1.99 0.62 1.86 0.58 213  0.67 -1.18
contour depth {mm)
antegonial notch (mm) 2.05 0.90 1.99 0.87 2.1 0.97 -0.33
ramaf slenderness 1.40 0.14 1.39 0.15 1.42 0.41 0.47
chin angle 7332 565.06 72,77 6.14 73.87 5.06 -0.59
chin curvature 158.95 5.36 158.00 5.02 169.89 6.69 -0.96
chin depth {mm) 284 080 297 079 2N 0.82 0.88
symphysis width ratio 0.20 0.02 0.21 0.01 0.19 0.02 2.64*
* p <0.05
il p <0.01

s*s 5 < 0,001
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- Table 3. Means & Standard deviations for normal group. (medial axis analysis)

all subjects males females
Variable sex difference
means SD means SD means SD

Cr-O-P 129.47 6.07 129.36 6.31 129.67 8.94 -0.09
Cr-O-P 60.51 5.65 58.74 3.76 62.27 8.73 -1.78
Cr-0-Cd 170.02 6.26 171.89 506 168.15 6.18 1.69
0-P-Go 109.60 6.21 108.99 6.13 110.21 7.26 -0.52
0-P-Q 137.24 5.64 138.59 4.19 135.89 6.67 1.33
Go-P-Q 11349 399 112.41 3.76 114.57 4,03 -1.51
PQ-id 11088 395 110.00 3.33 11.70 4.44 -1.18
Id-Q-Me 100.74 ~ 463 10083 5.07 100.66  4.33 0.10
P-Q-Me 14840  5.58 149.16 5.01 147.64 6.19 0.73
notch angle 166.85 6.00 167.27 4.99 166.42 5.16 0.45
ramus posterior 122,99 6.84 124,55 6.09 121.43 7.39 1.26

tangent angle
ramus anterior 43,85 5.89 42,73 4.05 4497 7.26 -1.04

tangent angle
oP 9.29 4.03 8.78 4.10 9.81 4.04 -0.69
PQ 44,55 3.34 45,13  3.97 43.97 2,66 0.95
Cr-0 32.15 1.80 32,39 1.84 31.91 1.68 0.72
Cd-0 38.75 348 38.97 3.57 38.54 3.49 0.33
MeQ 19.07 1.97 18,72 1.99 19.41 1.9 0.97
idQ 12425 2.12 2414 218 2456 2.12 0.28
OP/PQ (%) 21.36 10,03 20.20 10.69 22,52 9.54 -0.64
CrO/PQ (%} 72.61 6.24 72.23 7.03 72.79 5.57 -0.24
Cd-0/PQ (%) 87.19 7.68 86.67 6.72 8781 872 0.44
MeQ/PQ (%) 43.04 6.52 41.84 6.29 44,23 4.64 -1.19
1d/PQ (%) 54.79 6.89 54.04 8.23 66.66 6.43 -0.69
MeQ/IdQ (%) 7892  8.40 77.88 891 7995 803 0,87
total symphysis 339.64 41.20 34924 3444 33003 46.18 1.29

area (mm?)
external chin 16.47 3.94 14.82 2.96 16.11 4,74 0.89

ratio

* P<LO0.05
*» p<o0.01
*o+ P < 0.001
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A A E] YANE H2E Y FHAAFT
oA+ Z7zt 2.05mm, 1.97TmmE |37} 2l
A7 g, +AAATAAE 4.0lmmE
31T 4ol AU,

setAle e E wlmslr] $s nekd
ramal slenderness(R3-R4/R1-R2) 3 5ol A
£, 27T 9 FHARTAME & AojE B
oA gsxovt, sAAATNE 1.528 &
F734 g LQH(P<0.01).

ol3o] FelE HA4sl7] 8 Meredith
Zo] A}4-3 chin depth ¥ chin angle &5
oAl Al Fatelo] RelArt WASA ¥
gkrt.

stetdFAFge] £4 % HetdtdAels via
71 918 1atg SLB/GoB’ #&olA & Wz
9 Y dgFAMNe BF 0.2022 F934E
BolA gigteovt FAARTAME 0.198 9
#(P<0.05) 7} Q1 = At

medial axis #4385 Asrd, Cr-O-P
Zee FRA4AT] 123,19 FA AT o
131.54%F FHT F+42(P<0.00D)E H3le
v, Cd-O-P #+& &Fe] 170.02° +B 4 AF
o] 175.71" 424 #o] 166.39"% Hello] A
Aol foAHE 23 (P<0.001).

O-P-Q7t=cli A d2T Y FH3YFTo| 7zt
137.24°, 135.35°°| & &A% Fof 139.98°2 &

Table 4. Means & standard deviation for harizontal group.

all subjects males females
Variable sex difference
means  SD means SD means  SD
0.D.l. 7255  7.42 71.00 6.63 7408 8.06 -1.15
ILM.P.A. 92,57 8.81 91,17 9.08 9296 884 -0.24
LitoNB 23.53 7.74 2403 8.13 23.03 7.66 0.35
Ll to SN 57.16  7.67 56.67 8.64 67.64 684 0.34
gonial angle 118.23 4.95 119,93 5.66 116.54 3.72 1.97
lower gonial angle 73.40 3.69 74.38 3.28 72.41 3.72 1.63
mandibular base angle 23.42 2.30 22,56 1.51 24.28 2.67 -217*
‘'mandibular plane angle 30.28 4.25 31.16 4.34 29.39 411 1.14
facial taper 6846  3.37 6756 3.14 69.36 345 -1.49
mandibular arc 41,23 4.47 39.50 3.69 42,95 4.64 -2.26*
lower facial height 6099 3.64 50.97 2.80 51.01 4.26 -0.02
Jarabak ratio (%) 70.48  3.55 69.91 3.38 71.04 3.73 -0.87
ramus, posterior 1.92 0.71 1.98 0.82 1.87 0.61 0.42
contour depth {(mm)
antegonial notch {(mm) 1.97 0.84 217 0.99 1.77 0.61 1.31
ramal slenderness 1.44 0.17 1.43 0.13° 1.44 0.21 -0.07
chin angle 74.37 5.11 73.21 5.49 76.62 4,59 -1.25
chin curvature 157.60 8.01 168.12 8.34 157.08 7.92 0.35
chin depth (mm) .2.83 1.14 2.87 1.25 2,79 1.06 0.19
symphysis width ratio 0.20 0.02 0.21 0.01 0.18 0.01 1.49
* p <005
*+ p <001
*+» p < 0.001
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x5 2cH(P<0.05). P-Q-Idzt=elA, o 001). Id-Q-Me ZolA d=2F +R4FT +
Z2F 9 ¢3FdME 247 110.85°, 109.24°2 HAAARFANA 27+ 100.74°, 110.87, 92.84'%
T AE velA gdevt ATl = Fol g Bglew (P<0.001) P-Q-Me 7oA
114.342 & 573 915 w4l (P<0. X 7z}7Z} 148.40°, 139.89°, 152.81'% -9}

Table 6. Means & standard deviation for harizontal group (medial axis analysis)

afl subjects males females
Variable sex difference
means SD means SD means 8D
Cr-O0P 123.19 6.43 124.38 7.41 121.99 65.25 1.02
Cr-0-Cd : 61.10 6.16 6075 627 6144 625 030
Cd-O-P 176.71 554 174.86 6.29 176.56 473 -0.84
0-P-Go 110.63 6.32 11127 7.61 109.99 489 0.5
o-PQ © 135.36 5.92 1356.45 6.22 13526 6.83 0.09
Go-P-Q 11403 427 113.30 4.62 11476 3.92 0.83
PQ-id 10924 4,66 109.42 4.77 109.06 4.70 0.21
1d-Q-Me 110.87 7.73 111.61 8.16 110.23 749 045
P-Q-Me 139.89 6.11 139.08 8.60 140.72 5.68 04.74
notch angle 16678 577 16569 590 16787 562 -1.04
ramus posterior 118.90 7.51 118.70 9.13 119.12 6.77 0.16
tangent angle . )
ramus anterior 47.79 6.99 4684 7.08 48.75 7.01 0.74
tangent angle
opP 9.83 3.98 110.66 4.1 9.00 38 1.14
PQ 47.41 344 48.30 261 48.51 399 1.45
CrO 34.80 231 35.08 266 34.52 185 0.66
Cd-0 41.52 3.10 42,08 365 40.96 244 0.98
MeQ 1723 . 200 1274 ~ 230 16.72 157 1.42
1dQ 23.99 238 2422 240 23.77 242 0.62
OP/PQ (%) 20.12 809 20.63 6.66 19.72 953 0.27
Cro/PQ (%) 73.66 5.90 72.80 6.70 7452 6.06 0.79
CdO/PQ (%) 87.87 736 8727 8.14 88.47 6.80 044
MeQ/PQ (%) 38.50 4,75 36.80 5.04 36.19 4.60 034
ldQ/PQ (%) 50.83 6.09 50.35 6.19 61.30 6.16 0.42
MeQ/(dQ (%) 7199 6.67 73.33 7.40 70.64 6.81 mm
total symphysis 37259 62.28 398.50 50.39 346.68 63.69 247*
area (mm?)
external chin ratio 2451 7.30 25.44 8.45 23.57 6.08 0.69
« P<005
** P <001
s+* p < 0.001
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L9t (P<0.001).

notch anglecl A & H2F, 4% AAL, 544
$Foll A, 27+ 166.85°, 166.78°, 156.47°2 4~
JAAFH & FFAbolol BRI felAdel
145 9lem, ramus, anterior tangent angle
FRol s FAF 49T FATe] A4 43
5, 47.79°, 37.83°2 TR FexE 23l
'P<0.001). 8} ramus, posterior tangent
inglecll & 3T Abololl g7 2ol & HolA
#3kct. .

=3 MeQ/PQ(%) % 1dQ/PQ(%) #5FlA
e A 474Te| ohE A & +4E 1Y
ow, MeQ/ldQ(%) FEolAH A4T +HT

Ao 24 78.92%, 71.99%, 93.32°% ®
£ FlA incisal medial axis®] Z ]} mental
medial axis®] ZolRct A3 43 A AFol 4]
2 7o) vige Holr}t 7R & A2z e
o}, spRjgto g B odFoA sha BAE & I
29l A FAYe] AHAS AT AA A
AEe] 339.6mm? 4% Fo| 372.59mm?, 43
o] 305.38mm2& FHAAAFo] WHe] 743
A vgtow A FAlolel F3 ¢ FAE X
AH{P<0.001) .

ol®9] E%x % el external chin
ratio §5ol M, AATE 15.47%, FHAATE
24.51%, ¥3AAT 9.33% % A FALolo] H

Table 8. Means & standard deviation for vertical group.

all subjects males females
Variable sex difference
means SD means SD means SD
0.D.l. 61.31 9.00 68.78 11.01 6383 5.74 -1.57
IMPA, 8535 7.27 83.55 7.89 87.16 6.34 -1.38
Ll to NB 2940 551 27 .61 5.07 31.47 5.62 -1.84
Li to SN 46.71 8.74 50.30 8.03 43.11 8.13 243
gonial angle 132.12 7.29 133.68 7.60 130.66 7.00 1.10
lower gonial angle 88.29 4.46 88.07 5.35 88.52 3.63 0.27
mandibular base angle 17.37 282 17.30 2.88 17.45 290 0.1
mandibular plane angle 4794 6.04 46.15 556 4974  6.10 -1.68
facial taper 66.48 3.66 66.61 4,66 56.35 2.45 0.19
mandibular arc 28.05 5.81 2698 5.24 2813 6.32 -1.02
lower facial height 64.94 6.29 64.54 3.92 65.34 6.49 041
Jarabak ratio (%) 6774 388 5920 299 56.29 4.20 2.18*
ramus, posterior 3.02 1.09 3.06 0.99 298 1.21 0.19
contour depth {mm) ‘
antegonial notch {mm) 4.01 1.35 4.00 1.09 4.02 1.61 0.05
‘ramal slenderness 1.62 1.19 144 0.18 1.61 Q.16 2.45*
chin angle 7244 590 7206 6.47 72.81 5.62 0.34*
chin cyrvature 16554  8.05 16844  6.656 15264 8.49 2.09*
chin depth (mm) 358 1.26 3.21 1.09 3.96 1.3 -1.69
symphysis width ratio 0.19 002 0.18  0.02 020 002 -2.06*
8 *+ P<0.05
* p<0.01
#++ p < 0.001
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Table 7. Means & standard deviation for vertical group {medial axis analysis).

all subjects males females
Variable : - sex difference
means SD means SD means SO

Cr-O-P 131.54 7.13 129.07 7.51 134.01 5.99 C 199 .
Cr-0-Cd 62.07 6.20 62:51 5.38 61.63 7.08 0.38
Cd-O-P 166.39 540 168.41 3.67 164.36 6.18 2.18*
0-P-Go 100.62 8.04 108.77 5.17 11026 1029 0.50
0o-P-Q 139.98 6.68 142.07 6.06 137.80 6.81 1.77
Go-P-Q 11049 463 109.16 3.99 111.83 498 -1.81
PQ-Id 114.34 464 11271 5.0 11597 3.68 2.02
Id-Q-Me 92.84 6.46 95.95 6.21 89.73 522 297**
P-Q-Me - 152.81 5.84 151.33 6.08 154.28 5.39 -1.41
notch angle 156.48 8.86 167.02 6.87 165.93 1144 0.33
ramus posterior 118.64 11.83 120.60 9.74 116.68 13.65 0.91

tangent angle ‘
ramus anterior 37.83 6.63 36.42 6.70 39.26 6.47 -1.18

tangent angle )
op 10.59 3.62 10.67 272 10.561 4.46 0.12
PQ 4476 3.75 46.87 3.38 42.65 285 3.70% >
Cr-0 3185 3.62 33.79 3.53 29.31 1.97 4.29%%*
Cd-0 38.40 5.56 4183 491 34.97 384 4,26%*
MeQ 2340 279 2391 304 2288 251 1.01
ldQ 2543 213 2539 181 2646 247 0.08
OP/PQ (%) 23.81 8.33 2298 6.31 2464 10.13 ‘ 0.54
Cro/PQ (%) 70.57 6.65 72.18 708  69.00 5.99 134
cdo/Pa (%) 8567 901 89.19 821 82.14 862 - 2.20%
MeQ/PQ (%) 52.51 6.92 61.16 6.98 53.85 6.82 -1.07
1dQ/PQ (%) 57.35 824 64.47 5.86 60.22 9.42 201
MeQ/1dQ (%) 91.32 11.10 94.36 12.02 90.27 10.09 N 1.01
total symphysis 305.38 4344 322,93 46.46 287.81 »33.00 2.39*

area (mm?) '
external chin ratio 9.33 433 10.45 4.83 8.19 3.66 1.44

+ p <008
* p <001
##¢ p < 0,001
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A& iAol ARSI (P<0.001).

£ Ad79 FAo Hx o]¥-9 E&E (exter-
1al chin ratio) &%} eElgHE3}e] ApAA =
Table 103+ R}, w3 o] o] E2E (exter
1al chin ratio) & F4H4-2sled sHdAA
& stepwise regression method (144 & wh4)
o2 =233},

Y=24.9-2.19X, —0.44 X, +2.89 X, +2.

Table 8. Comparision of 3 group.

48X, —1.51X;—1.12X,
Y ; $4-w 4 (predicted value of chin form)
X, ; =84 (lower gonial angle)

Xz
X5,
X
Xs .
X'

P4 (I.M.P.A)

£ w4 (Jarabak ratio %)
= Z W 4 (mandibular plane angle)
%2 4 (antegonial notch depth)

=)l 4~ (facial taper)

F-value

16.93%**
6.67**
6.15%*

13.624*+

43.38%**

108.73%**

56.60***

111,304+

93.93***

56.82%**

80.29%**

114,02%%¢

16.46***

35,99 *
3.80*
0.97
1.68

4.81*
4.46*

control horizontal group vertical group

Variable
means means means
0.D.l. 67.21 B 72.55 A 61.31 Cc
IIMPA. 88.05 8 9257 A 85.36 B
LI to NB 2493 B 2363 B 29.39 A
Ll to SN 54.11 A 57.16 A 46.71 B
gonial angle 126.74 8 118.23 Cc 132.12 A
lower gonial angle 79.21 B 73.40 C 88.29 A
mandibular base angle 19.38 B 2342 A 17.37 (o
mandibular plane angle 37.84 B 30.28 Cc 4794 A
facial taper 63.16 B 68.46 A 56.48 C
mandibular arc 33.29 B 41.23 A 28.06 C
lower facial height 65,01 B 50.99 (o 64.94 A
Jarabak ratio (%) 63.69 B 70.48 A §7.74 Cc
ramus, posterior 1.99 B 1.92 B 3.03 A
contour depth (mm}

antegonial notch {mm) 205 B8 197 B8 401 A
ramal slenderness 1.40 B 143 A,B 1.63 A
chin angle 73.32 A 74.37 A 72.44 A
chin curvature 168.95 A 157.60 A 165.54 A
chin depth (mm) 284 A 2383 B 3.58 A
symphysis width ratio 0.20 A 0.20 A 0.19 B
+ pP<0.05
v p<0.01
«++ p < 0.001
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Table 9. Comparisian of 3 graup. {medial axis analysis)

control group horizontal group vertical group
Variable - ) F-value
means means means
cr-o-p 120.47 A 123.19 B. 13154 A 13,19%4+
Cr-0-Cd 60.51 A 61.00 A 62.07 A 052
Cd-0-P 170.02 B 175.71 A 166.39 c 20.09%**
0PGo ' 10060 A 11063 A 10962 A 0.24
o-PQ 13724 A,B 13535 B 139.98 A 4.37° )
GoP-Q 113.49 A 114.03 A 110.49 B 5.87¢¢
PQ-d 110.85 B 100.24 B 114.34 A 10.40%%*
id-Q-Me 100.74 B 110.87 A 92.84 c §9.77%%*
P-Q-Me 148.40 8 139.89 C - 15281 A 37.82%*+
notch angle © 166.85 A 166.78 A 156.47 B 24.43%*
ramus posterior 122,99 A 118.89 A 118,64 A 2,20
tangent angle
ramus anterior 4385 B 47,79 A 37.83 c 17.76%%*
tangent angle ] »
op 9.29 A 982 A 10.59 A 0.84
PQ 4454 - B 47 41 A 44.76 B 8160+
Cr0 3215 B $ 34,79 A 31.66 8 12.38%¢¢
Cd-0 38.75 B 4152 A 38.39 B 4.99%*
MeQ 19.07 B 1723 c 23.39 A 57.50%**
da 2425 B 2399 B 2543 A 358
OP/PQ (%) 21.36 A 20.12 A 2381 A 1.35
Cro/PQ (%) - 7251 A 73.66 A 70.57 A 1.86.
Cdo/PQ (%) 87.19 A 87.87 A 85.67 A 0.59
MeQ/PQ (%) 4304 B 36.56 c 52,51 A 57.77%%
1dQ/PQ (%) 54.79 A 50.83 B 57.35 A 8.37%¢
MeQ/1dQ (%) 7892 8 71.99 c 9232 A 40.33%%
total symphysis 336.64 B 37259 A 305.38 c 13,6200+,
area {mm?) ' '
external chin ratio 1547 B .2451 A 933 € 5978
«+ p<005
s p <001
*+s p < 0.001
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Table 10. Correlations between external chin ratio and other variables.

Variables r Variables ' r
0Dl 320%* - Cd-OP 3geee
Lito NB -50*** . Go-P-Q 32+
LI toSN. o -52%** PQ-Id ~39%**
gonial angle ~47% % 1d-Q-Me B2a%re
lower gonial angle - 56 P-Q-Me S 7740
mandibular base angle 454 notch angle 4204
mandibular plane angle -5o*ee ramus anterior 38%ne
tangent angle
facial taper 53*ee PQ .25*
mandibular arc 50 Cr.O 4200
lower facial height -.54 Cd. 0 o2
Jarabak ratio .5t Me. Q -60%**
ramus, posterior contour 0.36*** fd.Q S5 Ml
depth ' '
antegonial notch -46* e Cro/PQ (%) 22*
chin cur;/ature 23* MeQ/PQ (%) -62¢*
chin depth - 364" 1dQ/PQ (%) - 4244
Cr-o-P -26* MeQ/IdQ : -44% e
*+ pP<005
*+ p <001
*++ p < 0.001

Table 11. External chin ratlo: percentage of predictive . | 1o}
improvement as each independent variable’ Iv. & % 3 S
is added to prediction equation.

stehze] fdo] AAAL Be AREY o

independent variable prediction % : 37} %l%i‘}”'”). olmdF o] Ao Abslehz el
lower gonial angle 31.65%+* AL _{Q}%ﬂk{ x| o}e] M.AA olF o AW
I.MP.A . 41.62%% go & 54 Fo|z51 Jebde}. siotEel
Jarabak ratio ~ - 45.65* Ax B Aol wtetd &3 FAR7 el
mandibular plane angle 51.29** v o s HEd 4 glel.,
antegonial notch - 54.09* Bjork!-2ve) sl ElotalFo AjAulsk
factal taper 56.40" o) Agugeld sekEe] e sgel
- T oAwye mo 2Aso) selze 434 4%
.opooe C F AER sotRs) Fukez A 3

ohE RS d7e]l WYY SR o 2

sse p < 0.001 Alsjo] #hetT e A AL ARG B
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st

sebze 9 A4 ¢e 1Y o otz
FolHE FE47F Lot SdAFAE 3
Jidede FH7 JehA s 4AH
AAA e oo Wit e Aol velA et
Skiller*' Zwl| A& o] &3t o3| Aol H&
d-olAl Fatstdel Fejrl dodF A o
Zol| & uF g AAE, £ALRTAHE 3}
ofz} 3-89 F o A8 253 Y& Ko
2 Y AGAFAAE dhotstd e Au) &5
g veldkn Nudgch(Fig. 8).

b

Fig. 8. Shape of the lower border of the
mandible characterizing forward (a) and
backward (b) growth rotation.

e Yool %L FE 242 FAHLA
o 8744845 A74¥ 4 3. Hendrick-
sen®t A3z Zolg AFHHoT WA
A dtAise WHE AP,
Kantoma‘ 79| 8}F &2l A7 AATE
el shebE Aol e BE AT
o,

stebE el FAA gl oAHA
Watnick’¢, 39 M2 o FH9 43
Az ozA z3sed otz £99 tad
HES @7H ol S Hel ¥ 299
FE2 A 9L Wl deda #3393
.

AA4AHEY Ax o ARG 2T A
>

B dFolA A Fe dAABEAEE vl
3 B Ad, ARTH +348ZTAAE A4F
2.05mm, 1,97mm& f2 2§ Holz| ¢gkor}
A AT E 4.0lmmE FHE FoiE
LEAC

drAA Bl A7lE Ul A B
AgHEY |47t 3l Hovellr9g 42 44AE
oA nAAE] Qe olfE AT Y WY
9 ALAH Aol A3 stetANHe FA
AL 2 o2 AAYen, Bjork®s A4
AEe stebEoll A shata] Awiy-gl dz= )
ANz gfeiElo] A AFAY gL E8
7 Yoy Fulies AN AgEe] F
2tg AS A = ojo| ol sl stz sluto) F
Aol dojdrtn X 3gich. Becker: 3
ot Aol shehEY sl slefdlx £
i 2 9 W S A4H Al o)
stetzt 97t shbeg Agsian ool o
ZAAAEe] wrEAGR B ew, o]t
Sarnat’®+ condylectomy% Al & U5 olol
Al ozt AH Fol el nasdlgen] o
Y& ET A8 4ol o silojHe F3
ot & AFdME FAAGTFAN G4A
AEe] o A epyten, o|i= Singer, %
o A dAHe AAE vy o o
AR AEY A=g g3 shoside] Aol
A 74 RAe FHAAe] AR &3 U
22 dfARE Axsl, stdAE-He A
FAYHH AxFolld o] & & PUEA
A7) o, wteba] £ AFelA = 71EY
ZAY 3 vjdo] Fig. 73 7] medial axis
analysis& &-83l AZ39id.

Z 3letE9 3 eE medial axis® W =
oA ramus medial axis® AAeg 7133
3, dke}stde] Sab F4l(S-curve) o HIAH-E
FAoE AFY HAAE 20 o] ZAE9 ramus
medial axis$} 252, lolsiais) Al £
Wy Qg viamEHHd. 245
ramus, posterior tangent angleol| A& AHAE
3 A FAolo] fol Ayl WA A ko),
ramas, anterior tangent anglecllA 2 A}o]
43.8570) i A Fo] 37.83°2 Y FoAE
2 (P<0.001). ol & A& o 44AHHE
o Algolx AR Hu FAAFATH -9
7h o & d8E FAYW A7dg,

o]+ Treacher collins 32}l9] zAAHE 9
A =5 4738 Grayson™2| A} {AE A
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#HE Byon oo wiade ¥ B ATt
Hupelol & Aoz Az},

etE P& FAHY @ &4 &A
£ Eohd FAYd e dAHY 2SS A e
dlol] Qo9 ZEAlel g Ao AFHE A
A3l olol gt Aol Zeg AlAbste WL
FH A3k Aolth., Blume stetEdl e
ded =3 Y E4Aole medial axis
analysis7} 7} o] 4= eleta Azetglow,
ol ¥o2r thofil §&o) FhEdtEEr A
Het,

Sorensen®} Laskin®V& 35}¢}2] 2] osteotomy
Fobd A Aol A7 dA-TollA dAAHEL dH
AZol7b Frasle] vehdom wmslglon,
¥ dFelAdE corps medial axisol =¥
ramus medial axis®] 4|83l OP/PQ(%) &=
ol A Al FAbolo] Fefatzt AR ket
¥ dFolA Fv|E2-¢4-& ramus, posterior
contour A x.ollA9] ZpFAlele] FeolE F &
3ltk. ramus, posterior contourd] A=+ =
34 34T E 242 1.99mm, 1.92mm
2 FoAE RolA gdston}, A4 GFolA
€ 3.03mm& F3 3 FAdol A=A},

ramus, posterior contour?] A %ol Wg <
T2 4B A FTHAY oS4 ol
e B3zt gled, AFAaqle] A AokAle u
& A= Aolo ML ALY v v gl
. ol e Fo] AAZY AT He
Az SR B i 32

<VebEHED

olgte] 3tetel AALeE el SN to
GoMe, mandibular arcs, &<tz;, shebs
€ Jeldl+ ANS-Xi-Pg &EojA % 4 &
Alolofl o aE Bo] AgtEe of -9 o
A" AHE 2. gAY A = (slen
derness) & vel 7] $8] 393t ramal slen
derness (R3 R4/R1 R2) & 2-of 4] 4-2] 4 AF0]
1.52, 4% % vj&TollA 1.43, 1.40% e
of +AA4AFY A} B FE stz
2o Hrte Aeg velygd, Cr-0-P 7 x50
A FAA ATl 131.54° A A-Fo] 123.19

2 F3E FoaE 2ged, olv Y43 T
o] 2AEI FYAATLY Fet|o] o)
o A"E BAE Holv Aoz qPHY 4+
gom of7lele A2 ofdko] zE3lA
3 AzEe, 6 Be A7t ok sofop
g Aeg Aladr.

Bjork'®w Fel A& o] &3 AtFol4] steta
7t FAAAE sl doe 2 AAs|m, ofo
olsf) AutslAe] dohdety Bt ¥ o
TollA Cd-O-P7} %A AFo] 175.71°, 43
Aol 166.39°2 T3 FooAE EHAd
(P<0.001). ol& FHAZATANA sttaFE
717} stetRlell dal] Ay A=l YUEE Mo
F£ A2E g Folde Adel e}, incisal
medial axis®} mental medial axis®] o] L&
Vel = 2 1d-Q-Meoll 4 3 4 A4-Fe] 110.
87, A A Aol 92.84°F vielo] 34
Foll4 olA=s & Aer depgeny, ol
3ol A 7+ P-Q-Me, 7 P-Q-1d =57} =
€ e ¥FAY € 4 Ut medial axis?
Z o} Aol A, MeQ/PQ%3 1dQ/PQ% 7t 77
FA Aol A 52.51%, 57.35%, FHAAT
ol A 36.56%, 50.83%2 FAAAFNAM 3
ARFRct 2 F 2A vepgten], o|% incisal
medial axis®} mental medial axis ‘7Ze}9
corpus medial axis A o]l dl g v]gol 34
AolA E A& BodFe Ao,

incisal medial axis®} mental medial axis$]
Zol g wlagt MeQ/1dQ &5ollA BETolA
100%°132 telvbAl, incisal medial axis7}
mental medial axis 2t} o} 70 Ao g e}
whon] FHAATe] 71.99%, FHAAT
92.32% & FHAATAA 2 v]go] A
o A debst

Ricketts®tV= -2 A Aol A 529 45
2.8 2A4E77} AodAletn FAec. e
v & dTolMe ZIHRE CrO/PQ(%) 3%
ol Al FAtelel oAt WARA ket
ol A3} 7ol medial axis HAolA Fvdl+ &
& AESAU. olF &L sodF el
gt A2 A2 At wl A8 A &4 o
E2¢ £ 4 oz A,
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¢alebaby

etz $Angae ARHEAY Fo
2% Aolv 23 dete Felrlve 4F
sEw 583 Agelnh. Ricketts™E ot
o] +44AE & wf Hetzte] aA vehiv
ghopzte] A-gef shobal Aels} o} Ackz B3
it

=3 Bjorke 3359 AAbo] 43vigke]
W dloprte] Zradta 49 widkelwd Fetrte]
ZF7tRctx 349 e, Odeagard™ 4] 354
#u}ekal dlotzie WAR} WAE Baskgd
2 Ao E FHAGE] 118.23, +H43
Tol 132.12°% FE FAAE ¥ e Al
gl od7st dXY AAE vt

<ahebA 2 7 AL

spetyuio] cidt st A AAEE 744
L] 85.35°, FHAATl 92.57°2 A4
Aol FERd AFAAE 9. 28v S
-N 71&Ael disice a2 43370] 46.71° 4
PAAFo] 57.162 L858 £2AAE 89
t}. o]+ Lundstrom % 7Z°we0e] Aslel ¥
B, o] FF9 HFA 7} et A
E RARE) AR} 7.22° €57
A 59l 4l S-N 71240 A€ 43
QAT #YARTRY 10.45% £57AHE
sich.

ol 3tAXY 7)-g717} sletsido] A
Wt = A Adadgle], stebde] A
el A A8 A3} g oeldlct. o]
G EA ) T AR g7 AelAL S
-N 71EA ol A AFNA Aoz A
Hovke S AH ol %7 & 4 dev, o F
933 47l AWM= A natural head
position.e. 2. #oj¥ FRAZAlAo] g3l
i Ayzgiet

CGHLAFAE Y o] 49 FE5

ol Azt arlejute] RFAFA 7R
A SA22 o YA A dfMe B2 =
Zo] ke Tattersall®®e Fld9 3ot

FATFoNA FEFANY transverse torit
dentaries® ¥El3lt ol H$-3= Wbzt
o& A7ctn Badlger, Hylander®¥
9] ATl UMY o] FHE HF
Z =4 balancing side®] =%-& uio]g3ld
g I o] L7 A Aoz Ay
sk,

Debrul3} Sicher®”s= A 34| 9 & &2 4
%o g sotAE-glel medial force(W&d) 7}
L5l oloos HAAFAGIAL 3
o] mandibular transverse toriz} 47vtn F

A8l cH(Fig. 9).

DeBrul & Sicher
< N\

‘ﬁé

Tattersall

Hylander
Fig. 9. 3t AF Aol AdslE 715 A

Debrulz}  Sicher, Hylander¢}
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ol Aol AHEe AT o] djefolyst 7).
%7 stressol 913 g e AA sl
A Qg o]l AXfo] myge] HAYE
ASole detFol 7154 AFol Hase] o
25 BgAolete S e 4 U ¥ A
FollA o] 7t ¥aAsl A A 79 4
Z7¢e] e o o9 2 F AFIHA
t}. o)]%e E&E¥ Fig. 30048 Ze] AA
st A g whade]l g Id-Med %9
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Aol 713 AA Jepgton, ojf 5=
ol HE djzFo| 15.47%, FHAAT] 24.
51%, 24Tl 9.33% 2 dA| +AAFT
AA 718 EFxst @Al vepstel,

={ o4 £45 457 o 4 57
o] ARUAE =24 723} Table 105 o] o
2 &-5ol 71 ARAAE Llon, ol ol
Fgele ohE F-99 st Y=ot
2ol gAsden, o] Pe
stobg FA8kel o8 337 S4)
Ak AL EA Y 56.49%7A AFtE
31t (Table 11).

V. d =

2+ Hellman &8 HIC o]Abe] ej=F 30
g (&= 157, o3 15%9) #3437 3038 (¢
Z 159, o1# 159) A AAE 3038 (F# 15
o, 9z 15%) 9 244 FRFHUAA AR
£ ol &3le, 7 HFAFAYN-H
A o oo FE e o E 3oEF A e
44 £4-2 medial axis analysis % 719 A
850 o8 vimE4sle] o3 2 AE
+ 4.

FAAARAFANA AAFHY FAY w
Aol 7pA ZAgka 43 AATAM F A
‘4‘

ol F-9 £&% 94 FAYAFAA HA
’5}9&5’— FHJARAFolA 7t 2A e

Lol 2w oE dEY-H He
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WAAL s 4 A
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tour?] A= 9 AHAEY At Ao
ARAAAEY At HEAYRS Jge aA
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5. incisal medial axis % mental medial
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o FA A a5, FEHaTd, 39U
7 Ze] AFAsen, aFH oAU o
7 Abel& # i)

REFERENCES

1. Enlow: The handbook of facial growth
Philadelphia.  W.B, Saunder Co., 1975,

2. Enlow, D.H.: A morphogenetic analysis of
facial growth, Am. J. Orthod., 52:289-299,
1966.

3. Enlow, D.H., and Hunters W.S.: A differ-
ential analysis of sutural and remodelling
growth in the human face, Am. J. Orthod.,
52:823-830, 1966.

4. Garn, SM. et al: Symphyseal size during
growth, Angle Orthod. 33:3, 1963.

§. Nanda, S.: The morphology of human chin
from cephalometric measurement. J. Dent.
Res., 44.4, 1964.

6. Beecﬁer, R.M. 1977 Functional significance
of the Mandibular Symphysis Ph. D. Thesis,
Duke University (Quote 64).

7. Eliot, G.F.S.: Prehistoric man and his story.
London 1915 (Quote 14),

8. Brodie, A.G., Downs, W.B,, Goldstein,
A. and Myer, E..
of orthodontic results: A preliminary
report, Angle Orth.,, 8:261-272, 1938.

9. Rosenstein, S.W.: A longitudinal study
of anteroposterior growth of the mandibular
symphysis, Angle Ortho., 34:254-275, 1949,

10. Wistky, J.K.: A longitudinal cephalometrics
evaluation of the mandibular dental arch

A cephalometric appraisal

between eight and sixteen years, M.S,
Thesis, Univ. of Michigan, 1961. (Quote
11).

— 162 —



11.

12.

13.

14,

15.

16.

17.

18.

19.

20,

21.

22.

AQA AT AL gAY A
Watel] J3 vdd A7, AIHHFaA Y
3]A], 17:73-83, 1987.

%94 . Coutand®] CHoll #3 ¥3<l 4
AR Am AL FRUAAd AZdA o
F. A ALY A, 10 831-834,
1972.

94 L EAA AR EFTY F4AYRY
B W AX HHe A A7, NIA
LA 3R], 15: 149-153, 1985.

Bruce S. Haskell: The human chin and its
relationship to Mandibular morphology,
Angle Orth., 49:153-166, 1979,

Holdaway, R.A.:
of point A and B during orthodontic treat-
ment, Am, J. Orth., 42:176-193, 1956,
Ricketts, R.M.: The keystone triad II,
Am.J. Orth., 50:728-750, 1964.

Weinstein, S.: On an equilibrium theory
of tooth position, Angle Ortho., 33:1-26,
1963.

Posen, A.L.: The application of quantitative

Changes in relationship

perioral assessment to orthodontic case
analysis and treatment planning, Angle
Ortho., 46:118-135, 1976.

Bjork A.: Variation in the growth pattern
of the human mandible:
radiographic study by the implant method,
J. Dent. Res. 42:400-11, 1963,

Bjork A.: Prediction of mandibular growth
rotation, Am. J. Orthod, 55:585-99, 1969.
Bjork A.:
environmental factors in normal and abnor-

Longitudinal

The role of genetic and local

mal morphogenesis, Acta Morphol. Neerl.
Scand. 10:49-58, 1972.

Singer C.P., Mamandras A.H., Hunter
W.S.: The depth of the mandibular ante-
gonial notch as an indicator of mandibular
growth potential, Am. J. Orthod. 91:
117-124, 1987.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

— 163 —

AYq AT FHngale] dAAAE
A £ FUAEA Yojo] BY FHYAA
A&y oA, dAAAngAA, 19:
123-135, 1989.

Hovell JH.: Variations in mandibular
form, Ann. R. Coll. Surg. Engl. 37:1-18,
1965.

Lovelle C.L.B.. A study of Mandibular
shape, British J. Orthod. 11:69-74, 1984.
Grayson Barry H.. The mandible in man-
dibulofacial dysostosis: A cephalomtric
study, Am. J. Orth, 89:393-398, 1986.
Blum, H. and Webber, R.L.:
variant - in developing human mandible,
Science, 206:689-691, 1979,

Bjork, A., and Skieller, V.. Facial deve-
lopment and tooth eruption, An implant
study at the age of puberty, Am. J. Orthod.,
62:339-383, 1972.

Isaacson, R.J., Zapfel R.J.,, Worms F.W.
and Erdman, A.G.: Effects of rotational
jaw growth on the occlusion and profile,
Am.J. Orthod, 72:276-286, 1977.

Zingeser, Maurice R.: Vertica! response to
Class II div 1 therapy. Angle Ortho., Vol.
34,1964, ,

Dibbets JM.H.: The puzzle of growth ro-
tation, Am, J. Orthod., 87.473-480, 1985.
Schudy F.F.: The rotation of the mandible
resulting from growth: its implications in
Angle Orthod.

Angular in-

orthodontic treatment.
35:36-50, 1965.

Jarabak JR. Fizzell JA:
treatment with light-wire edgewise appli-
ed. 2. St. Lows, 1972, The C.V.
Mosby Company.

Technique and

ance.

Lavergne, J. Gasson N.: Analysis and classi-
fication of the rotational growth pattemn
without implants. Br. J. Orthod, 9:51-56,

1982.



35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

Bjork. A..
with the aid of metalic implant, Acta Odon-
tologica Scandinavica, 13:9-34, 1955.

Jean Lavergne and Gasson: The influence

Facial growth in man studied

of Jaw rotation on the morphogenesis of
malocclusion, Am. J. Orth,, 73:.658-666,
1978.

Bernard. G. Samat: Growth pattern of
mandible, Am. J. Orth., 90:221-233, 1986.
Lundstrém, A. and Woodside, D.G. (1983):
Longitudinal changes in facial type in cases
with vertical and horizontal mandibular
growth directions,
Orthodontics, 3:227-235.

Nahoum HI. Anterior Open-bite:

European Journal of

A ce-
phalometric analysis and suggested treat-
ment procedure, Am. J. Orthod., 67:513-
21, 1975.

Solow, B.: The dentoalveolar compensatory
mechanism: Background and clinical im-
plications, Br. J. Ortho., 7.145-161, 1980.
A%, A4, A7 AR A4
Aol #3 A+, PN G A, 15:
123-140, 1985.

Moss, M.L. and Salentijn, L.:
between the functional matrics in anterior

Difference

open-bite and in deep bite, Am. J. Orth.,
60:264-279, 1971.

Moss, W.L., and Salentijn, L.. The logari-
thmic growth of the human mandible,
Acta Anat. 77:341-360, 1971,

Skieller Vibeke, Arne Bjork, and Torkild
Linde-Hansen: Prediction of mandibular
growth rotation evaluated from a longitu-
dinal implant sample, Am. J. Orth., 86:
359-370, 1984.

Hendricksen, R.P,, McNamara. J.A. and
Carlson, D.S.: Changes in the gonial region
induced by alteration of muscle length,

Journal of Oral and Maxillofacial Surgery,

46.

417.

48.

49.

50.

51.

52.

53.

54.

S55.

— 154 —

40:570-577, 1982,

Kantomaa, J. and Ronning, O.. The effect
of electrical stimulation of the lateral
pterygoid muscle on the growth of the
mandible in the rat, proceedings of the
Finnish Dental Society, 78:215-219, 1982

(Quote 25).

Watnick, S.S.: Inheritance of Craniofacial
Morphology, Angle Orth.,, 42:339-351,
1972,

Bjork A., Skieller V.. Normal and abnormal
growth of the mandible: A synthesis of
longitudinal cephalome;ric implant studies
over a period of 25 years, Eur. J. Orthod.
5:1-46, 1983.

Becker M.H., Coccaro P.J., lonverse M.D.:
An

often overlooked mandibular deformity in

Antegonial notching of the mandible:

congenital and acquired disorders, Radiology
121:149-151, 1976.

Sarnat, B.G., and Muchnic, H.:
skeletal changes after Mandibular Condylec-
tomy in the Adult Monkey, J. Anat. 108:

323-338, 1971.
Sorensen, D.C., and Laskin, DM.: Facial

Growth after condylectomy or Ostectomy in
the Mandibular Ramus, J. Oral Surg. 33:
746-756, 1975.

HAY, HHF dRA 3HF 849 o
AR AR, AYtRA Y
3%, Vol.14, No.l, 1984. |
Ricketts, R.M.: Planning treatment on the
basis of the facial pattern and an estimate of
its growth. Angle Orthod. 27:14-37, 1957.
Odegard, J.: Growth of the mandible
studied with the aid of metal implants.
Am. J. Orthod. 57:145-157, 58:448-454,
1970.
Schudy, F.F.:
and axial inclination of the teeth. Angle

Facial

Cant of the occlusal plane



56.

57.

58.

59,

60.

61.

orthod., 33:69, 1963.
Schudy, F.F.
anteroposterior growth as related to func-
Angle Orthod., 34:

Vertical growth versus

tion and treatment.
78, 1964,

Bishera S.E.: The role of Mandibular plane
inclination in Orthodontic Diagnosis. Angle
Orthod, 45:273-281, 1975.

Hapak, F.M.: Cephalometﬁc appraisal of
the open bite case, Angle Orthod., 34:
65-72, 1964,

olelF, U4 ! Overbites} <5143
o FA4Y 849 FPPA g AT
Al oA sl =], 15:279-289, 1985.
Ricketts, R.M.: Clinical implications of the
temporomandibular joint, Am. J. Orthod.,
52:6, 1966.

Ricketts, R.M.: Mechanisms of mandibular
growth: A series of inquiries on the growth

of the mandible, In: Determinants of man-
dibular form and growth. J.A. McNamara,
ed. Ann Arbor: Ceater for Human Growth
and development, 1975.

62.

63.

64.

65.

66.

67.

— 1565 —

Lundstrém, A.: A comparison of various
facial and occlusal characteristics in mature
individuals, with vertical and horizontal
growth direction expressed at the chin,
Eur. 1.0., pp. 227-235, 1981,

7% 4 : Gonial angledll W& $% W qtw
¥ EA9 o] RY AF. A{AaA
3}3]=], 8:27-37, 1978.

Beecher, R.M.: Function and fusion at the
mandibular symphysis. Am. J. Phys. An-
throp., 47:2, 1971.

Tattersall. I.: Cranial anatomy of the
Archaeoleolemarinae. Anth. Papers Amer.
Mus. Nat. Hiat. §2(1): 1-110, 1973 (Quote
64).

Hylander, W.L.:
lever or link,
43:2,1975.
Debrul, E.L., and H. Sicher: The adaptive
chin. C.C. Thomas, Springfield. Illinois
(Quote 64).

The human mandible:
Amer. J. Phys. Anthrop.,



— ABSTRACT —

A STUDY ON THE MORPHOLOGY OF CHIN IN RELATION TO
VERTICAL DYSPLASIA OF CRANIOFACIAL COMPLEX

Bong-Keun Cha, Cheong-Hoon Suhr

Dept. of Orthodontics, College of Dentistry,
Seoul National University

This study was undertaken to investigate the difference of chin morphology and mandibular

form in relation to different mandibular growth direction.

The subject was divided into three group i.e., control group, vertical group, and horizontal

group, according to the criteria of Bjork sum, and each group was composed of 15 females and

15 males.

Medial axis analysis in addition to the routine cephalometric analysis using P.I.A.S. (personal

image analysing system) was carried out to find out the differences of mandibular morphology on

each group.

The results were as follows:
The area of symphysis was larger in horizontal growth group than that of vertical growth

group.
Protruding chin area was also larger in horizontal growth group than that of vertical growth

group.
There was a close correlationship between protruding chin area and other form of mandible.
Antegonial notch depth and ramus posterior contour depth was deeper in vertical growth
group than in horizontal growth group, and antegonial notch depth was more influenced by
anterior part of notch than posterior part of notch.

Mental medial axis and incisal medial axis length, in relation to corpus medial axis length
was larger in vertical growth group than in horizontal growth group.

Key word: vertical growth, horizontal growth, mandibular form, chin morphology
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