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Sgo2¥E do FA=YY
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g =9 B3 ¥RY A 5& FF0 E4F A o4 WAGA THEE AHAR
e
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Z4d, W g4 34, o] 4% T4, § 27 T4, 3 A% 24, § W 24
9, 94 25, 4 973 4494 2SI B8 AR 920 A Be R
HEAFNE 7 AE AAYAE BA=PYT

FHAE BA9 o] Y WEY, & &4 TEY, A Y TFY F o 449
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g8

#3A 49 HAMAS AP A
el Az st WA Fole] W Fo]

B ATE 200 ol #3220 4 2418 € WAL R vgwWAS TALRAR
€ #9383 oldEm e} W NAAFHE ASE NP3, G BE o}
W A& Aolg ARG, £, olfEHoA HWIx] FEAY F
JAEE AFIHY HuAelg HUAHRDA FAL EWILAFolg ot W PP
Gste] @A, gurtAgelst 41283 Avd YWAgNg, 2en 9Hg
7o) @A E A8 OS5 AL FHE AR

L W AP ZE AFYEAAM Y Aolst ANT (p <.05).

oW do], HoiwwFo], HEIIxgo], YW EF o], YwWrix]Fold
o], TYFHEFAA 9 Wit Fole o], HWzigtsqlel Aol T ASYHE
AA g8 AFA} ARG o, A HAMulRZe Ay} g 3]
ov, Wt Fo)9 A= A7 ARG .

2. §WrtAgole YwWzio] ZolAE B4, HHIAI dgAE B¢, 2n
guzudde]l e A5 FoAE 2HE UEd

3. SNBZto| 4% UWEEgdols & AYE Bhed, Hawugzdss) @
A4l BWEEU0), YW B0l SNBY £¢ Ze FYE YT E,
caERuzel 242 vgmults eMAe & A% 292, SNBL} 3
geemEcle e e e



4. AgvjgwUelrt E4E EHHETUo|, §WrlAEc], SNBZL & FES
Bon, JdrduwEelrst ¥ Ftde HHIFFZC gHIlAEo] FE4
M8 ¢4 vd, gEte e FgE Y.

5 gw7ixFole o] 2 mmE 7|ELE 2 mm o4& EA, 2 mm HE
dategtn #AL W, dddde AFHE Gy 4z 713 %, 56.8 % I

ol ge BIAE FHHY £ w, 4HIIAFo]Y FUAolE ey, o& ol &
T AEREY FRAYL 7€ JEREY B X ¥£€ € T UG ol&
WN2EF FAJE AFA g g7 Fo|te FRBAE E3E o, €wWrix
Zole R71259 HAHY Aold 3 S ¥= ALE AGHY, £Y, o}
HE W Ry T FEE & AL qyEn

HASE & AEEd, ofHEYw, Wi go), A, =<



g2 A HAMAS FAARAAA
SAE W AZA 9} GMARFol o i Fol

QAT e X o e

oy g
A=Exs ¥ F 7 FIF)

A1 A&

Agst frAddA dPEs wdE gy elg Eej™ (Brace, 1973 ;
Frayer$} Wolpoff, 1985 ; Krogman$} Iscan, 1966 ; St. Hoyme$} Iscan, 1993 ;
Wood 5, 1961), QF&elt W& EotdME ol d W] BEHL o] &35t A
o] BHYLF MUY AEg BEIY AEANE HE dYez giE FH
g ¥ F EVIWE ol8¥ Adudo AY AFITn A douy
(Krogman$} Iscan, 1966) €A% E7|WE A X3 Vg HE3 #E% F
= A7t goe g3l o

weta] E7|MEY BREPo] FL otfEME A2 FHE EstEE 4F
Eol AF7A A #= o]l grh(Birkby, 1966 ; Krogman®} Iscan, 1966 ; Novotny,
1993). 23U oj€o] Bud Ad¥de HEAHYL &P EriwWe FF/YdE:
XA RaAt

# 29 Loth® Henneberg (1996) 2j&f olefigm & o] &3t AEWEE &2
% 43 A8 ¥ 5 vk WHo] BIE vt gt o] A nEY gtz
o REAMd AXN¥ YWrixFolrt A dAdAE F dehde §d, 49
Azt AlE7] oA ool ME gwriAFolrt YA gornz oy



EQE ol Adwde ¥ + ddn Ao

8 o] ¥ F4 (Lothst Henneberg, 1996)%] thadte] €Wt Fol& o]&%
Aiwde 3R L A4 %29 (Donelly 5, 1998), oJ& HUWd #AUE 4wt
Hel Ao BE Rl o g3 (Koski, 1996) wete] dF€x Hagul
At

AF7AA guztAgelst 471 7184 Ao g vt A9 fid. 9+,
YWt go)7t 4X ol g W] Jigo] ch3td Enlow (1964 offEws] of
HgFoz JAY ut €Mt ARMANE WI JJHm, FEA
Ae Wl EFEva e, of ox offEw Ao thEe] Moss (1971)
9] logarithmic spiral 47 ©]&, Ricketts (1975)9] arcial 43¢ &, Bjork (1963)
o] A 7 ol Fo] g v U

a8, g7 E A% G4 wet we 4 39 % AV $47) ta2q,
olgig TIAL clgm e T A3 ¥, HwGo] FolE: 4 R €W}
Ao 3 47 FA, a2 ordE e A M Loz Y ¥4 T
71ddE Rez g3A Aot (Hanse Enlow, 1995). melA olielw 43 44
< vl g, 43 Fdd wE iR AzxT dE2A dejd + A4
ol o]He ATEAEE TN £ W, g§EIAFo|E oYW YF FY
I gdo] & Aoz AZgd,

E3], otfiEme] 4FL ALE7IAM Wel Loy, o] A7ldE ofiEm o
4 B¢ ol 2844 E TEW B 89 Aol debdd. o8 A&
719 AL A3 g% J¥E Wl 2oy Fug Aolg d& F=IHA
A ¥t (Proffit, 1992). 2822 A9 duid ozl o8 gmriFole ¢y ¢
A& AE7] A9 gug zteld sid, £33 du EKA4F9] Aol (Lothsh
Henneberg, 1996) &2 A44¥ & 4.

ole o] AFE WIAL udoz offE e Jawd J|EE A$uA, 4
A duig dEw AS FALANE o] &3 otHgme Fuid mE AEH
ERE #d3nz 3qdc. 23 AF7NA vASH FPo2 Ly Wiy R



EX2 e FolAEE AS{n sA et JEdddd €@ 72ArE vl
2 Y. £33 YWyl AmAFde Fo|PE§ FyYd =t vuPL &,
ot ® o] PP dite duy aa FHTFEY WA, Ewztae ¢
A wet YWl gole] JEE LA



A2% A 2 IV

7l A =&

Ar2e ¥ 4 2419 (B2 1679, BT vo] 314, AL 204 -HdA 82
A, a1 747, BE o] 374, HA 204-Hd 634)E UFLE FHAHG. A7
e BEF AE7IE A 204U ojdez 4ol grE ALR UDE AFE0
At

e WAS FAMIAR A ofzf EojEUIt A o] AdFo Hotrt
71 &1 2%, 3 unit crown & bridge °]’49] EUE] e BF, REYE A
ol7b glojA] olE EojFUst H2 £& ALE g4HE Y, 2YAE FY
A, 28z 284 ZHEY ¥ol& FH3 ¥7) ofsiE B¢ & &7
dAA ALsAc B, HeAMAS FAIALD AelA HwEy ojR W}
Hog Hol: BT 4A AYHAL,

Y. 3 ¥

D AW AS SAMIAL &9

9o ALY WA B9PE AAdSE AR REYY AAPAA
#d BH¥ Cranex 3+ceph (Soredex Orion Co., Helsingki, Finland)& ©]&3t4]
FOD (Focus-Object Distance) 60 inches, 75 KVp, 10mA, =&AIZF 1.0-1.2%2 9
ZaoE 10"x12" vt F24 (Fuji Photo Film Co., Tokyo, Japan)® Kyoko
HS Z7#A] (Kasei Optonix Ltd, Tokyo, Japan)7} E9¢ & JIHNEE A&y
#9 ¥, AEHAY7] (Fuji FPM 3500, Fuji film Co. Tokyo, Japan)2 ZEA4AH<Q
43 A& NP3

AZdds FA BETY Agld A WA ARG BdEE T
A8 AZdde HeEE AA AFsn FAHY ANE 29 F ASHE vz



¥ A, HAE A 9 e L1

2) W WA FA AR oA e AR

9 ¢ ¥4, A Ad 241739 HAHAS FAAAL 0003 A9 A
EX] (Dentaurum Co. Germany)& °©| &3t 2 B%F olfj€we] RATE 293}
32 YA eto]A (Summasketch I, Summagraphics Co.)& °l€3to 17719 A&
HES JAEN Z2a9d 483t A FAN AR BAg AP
Ak )@ AS AL ZF ¥ A7X g3q o)Folzon AZHL 339
23 2L Ago AgUHAT. ada FAdY FdEN 4R dE FH$9
arzl o], HAPEe Hol& o83y 2LEF olYYHE HAYHFIY
(Athanasiou, 1995).

2 474 A E ASAS ASHEL o4& 2o

(D A%d (Fig. 1, 2

£ dFd AR A&y ¥ 3HEL U g

1. ZRF (nasion, N) : ¢F W} olntw7} FFAAAN wue A

2. o]u}d (glabella, G) @ ¥&F THE Alolg AF o2 713 FHojuL oniw
o A

3. A2 (bregma, Br) : o|vtW &} FZFel npewyl FFAA whues A

4. MEvtEH (vertex, V) : £-A HFHL 7oz vy 713 =4 4
H3e A

5. 1% (opisthocranion, Op) : ojetA A 714 A Add A& AZFH
o 9 & vEwe & 5 Hugold HZEE e AR F

6. Bl=3 (basion, Ba) : AF A walw 279 & 24y

7. TN LER (sella, S) @ Hu®e] Hai¢A] 259 F43

8. #HE713 (condylion, Co) : olhE W FAvE e 713 K3



9, BAEINA : €Wy N dmrixd FLAE 2L o, TUA He
#de7) A€ A

10. #33 (articulare, Ar) : v2}® A& TAHA A Y)W ) ol R A
o} g olefEw BEEY] AR ES A

11. ¥% 8 (gonion, Go) : #AA (articulare) #E €wWrkA] ReAMeld] Ha
= A3 gEol#lA (menton)ol A olE W ol R Ao HIe Mo e

12. ©§Eo}2HA (menton, Me) : o} E® BFEEY 7} ol AA

13. ¥ €3 (pogonion, Pg ) : o}hE® AFEH /M3 43

14. B (B point) : otHE® FFEH SEAAA 7HE He&F

15, ¥}k 9 (antegonial notch) : o}E W ol Al A €Wzt gle
AAF N LB AF

16. €W 7}2) @ 24 (deepest point of the mandibular ramus) : §¥7}2 R
Ao 73 5 XY, gurixgeld /Hd 2L Jez 3T,

17. ¥ 7tx s} ofzfE Eojguel Y HFuo] Awye A

18. LW (occlusal plane) : olHEYW FFUEY TYPHUE A2 F
il

19. §¥ 7} H A (ramal plane) : AN A EWAH g o] B9

20. o}ehE P (mandibular plane) : oYW olefR Ao His HHoZ
gEotf A gAY e dFde

2) A% && (Fig. 1, 2)
v ASYE
1. 2w Zdo] (maximum head length) : °lwhd (glabella)® HE+H
(opisthocranion) A}o] €] o 2jw 7 o
2. #dvja) W Eo] (maximum head height) 1 : veH3 (basion)# v &nl$3
(vertex) Ae]9] o e)® o
3. #ov}gWE o] (maximum head height) 2 : ¥=3d (basion)® B+



(bregma) Ale]9] w2|®E o]

4. W®uldZ} (cranial base angle) : ¥ (nasion), Y93 (basion),
a3 HEHTFANLEH (sella)o] o]FE IE

5. 9w 7tA&o] (ramus height) 1 : §®¥ 23 (gonion)# #AH A (articulare)
Atol o] A#

6. ©W7lxEo] (ramus height) 2 @ €®WZd (gonion)d J|HE7|H
(condylion) Abe)e] Ag

7. Y8 E% 4 9] (mandibular body length) 1 : §#Z+3 (gonion)# ©&o}z]
% (menton) Ae]e] Ag

8. €W &% 0] (mandibular body length) 2 : §®z3 (gonion)d €FH
(pogonion) Ato}&] Ag

9. ¥ EQ Bo] Ui o} Ew X (SNB) : HFHNLER (sella), ZH
23 (nasion), B3 (B point)e] °|¥& 4=

10. ©® 2z} (gonial angle) : ©EolH3 (menton), §¥Z3 (gonion), 183
#2334 (articulare)o] o]F& 4=

11. o}ei€ A" (mandibular plane angle) : H&{LHN L EH (sella), ¥ H
(nasion)°] o]F& HYH ol EPU] o]FE F4=

12. 7} 25% gwrixjgole zo] (depth on the deepest point of the
ramus flexure) : E¥7134 RARA AN 713 LEF HHIIAFo] AHAA
7} P (ramus plane)7t 2 &) 3 A

13. =¥ UM €mrtzle] o] (depth of the ramus on the occlusal
plane) : ZY¥HYe] €mrlx RAxAYd wuie HolM € ABY (ramus
plane) 7tA 9] 43 A

14. §W7tAFol9 HA : AFF #1654 #17 Alele] A=

15. €wW gt gde) o] (depth of the antegonial notch) : EwWzZtAYg e 7t
F 2E& AANA o}HEYB A (mandibular plane)7}A 9 3 A



Fig. 1. The lateral cephalometric measurements of the cranium and mandible
on the tracing. The numbers represent items as described in the text of

materials and methods.
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Fig. 2. The lateral cephalometric measurements of the mandible on the tracing.
The numbers represent items as described in the text of materials and

methods.

3) A& 24

Huj7lx) 9 2o e o o2 Hrisln AEAHELE AZsEr) 98 33
F oEwAE AR 208 FAAR Adddtd o]FAS (double
measurement)& A 3§ ¥ Dahlberg (1940)c} 2§ thg9 Ho) wat &4 o3
(S)& HE3dd.

o[ SF
2n

S: &% 93 (measurement error)



D : A& o

N : 0]%&4 (double measurement) 34

AAEA €W EARe] £33 ASZAE 05 mm, FIHA ASA=
04 mm, AXAEY Hol= 0.6 mmE WA &ked, Al Ay 24 FH2
& 034 mm , 0.28 mm, 0.42 mm&3

4) EAA=

AAET 116 g AW AS PAEAAZANA AL AZH¢L dA AZH
o2 @iEtd ol§ A7EAY o &Y 2, ol AERE FA A4 =Z=
19 (SPSS for Windows, version 9.0)& °©l-§3td EAAg 3},

g A Ztzte] AFAe gidtd 7le FAFE FEIALL JEd WE o)
F st A8l t-testd A WIHAT.

a3, A% BEd WE Aolg ¥vl A YWz olHigyuZ e HH
XMFE EFUA ¥ SHET Ry g AWAAPYYTOE, FEUA ¥ gy
O 2 T& FUNAPETLE EREHA (Table 4, 5) F T =& "©¥/iAF
o] X F t-testE A

T, guze ug g wE ol %Yyl 9 Wz, gwgga
d, gwsxgole) gol, 2 HWANFElY AX Aol AmTA BN

(Pearson correlation analysis)& A3l vl Q).

-10 -



A3% 3

7t W2 ASA 9 wun

2E ogw A GEAA i F4¥® Aolrt USiTh (p <05). Hoiv
g o], AuigwEo] F& FAV ARARY . HIAWugddEE Fxr)
AR Zgtew] (Table 1), WWulgZ =7}l F54F YWt go], §HEFE
o, 283 SNBZ (H3tTHLEY-aRAY-BH)IE AL FEE BRI (Table
2).

olfgPAZo] F4 5 vWudZtEs} WL & F¥E 2o, SNB
23 Hoogmgols AL A% UElY JdAIWAols}t -8 HES
dol, gwr}AEo], SNBZE & Z¥%¥E RA2 AdvigwEolsl 2&5E o
B5Zolg HWIAgole AAZ, YHMZAL FoixE H¥E UEtWloh (Table
2).

. ol e A=A ¥z

gwztg A ZE olfEw AZYFAAM Fuide Aelst e (p
<05), €gwrtxgoje} olfEEUL-g AYH ASHEAN Fx7 g =
E ¥5dM o & ¥4E 299 (Table ).

olefiElw ASX 9 FBRFALNL ANY ZI, 9wz ojYgyAZe) &
FE gWrtAEoly gHFFdcls AL Y-S HA1n, WG offg gy
AZX = HELF & FTFAE YEHY (p <01 (Table 2).

¥H, SNBZol E4F H#rAEols YW EFHol: € ¥&E HJd
(Table 2).

- 11 -



Table 1. Comparison of the skull measurements between adult males and
females.

Items of measurement Males (n=167) Females (n=74)
Cranium
1. maximum cranial length’ 173.1£19.3 1657120
2. cranial height 1° 1485x 5.2 140.3% 49
3. cranial height 2" 1455* 54 137.3% 46
4. cranial base angle 129.1% 51 131.7+ 54
Mandible
5. ramus height 1* 517+ 5.0 457 43
6. ramus height 2° 643t 48 566t 4.7
7. body lenght 1° 74.0% 4.3 693t 38
8. body length 2° 794+ 45 74.3* 4.1
9. SNB’ 80.3% 4.0 790t 39
10. gonial angle 1198* 6.8 1215 66
11. mandibular plane angle’ 328 61 370 59
Ramus flexure
12. antegonial notch® 22% 13 15x 11
13. flexure depth’ 23t 1.0 19+t 08
14. flexure depth occlusion” 21% 11 15t 0.8
15. flexure height 45+ 39 80%x 43

* ; Significantly different between male and female at the level of p <0.05
All data are expressed by mean(mm) £ SD, except #4, 9 10,
11(mean(degree) £ S.D.).

o §W7AAFo] ASA Hm

HEFe] A% §ZNA Yzt Aolrt Agew, HWAAFele) o,
TYFAGIAY MRS o), 223 YWMAAAYS) Pol= PR AR
T R (p <05). Bde] GMANFolY) ANE YHAN RAZAeo)N A}
AT o A%l AxsHer (Table 1).

guWsAdgels UMEEUls dolASE, YMAAAYo] BjASS 18

_12—



1, §EsRFelrl PolASE & Age 2iv 23 EWItAF st €Wt
AddA o JFoz YXNYFE GEIAEolrs RolAE FHE YN
(Table 3).

gwzto] Folxje F¢s GWriAst dojNe BY, 2 Hwasdel
HolAE Ao gurixFeles t d& F4E A (Table 3).
IHYAGA dwrix e Polst gAY Holrt E5-F YW Fol
UL AojAe F4E BYon, GlrtAFolrt ZJAFE HHrtFo) g
E 9t oA olHiFo g HXde Y-S Bt €urFol9 ol
ggAgo A gErixe ol HHZlo] FEFEF S HogAE F4E Y
Wl (Table 3).

i

Table 2. Correlations between the measurements of the cranium and mandible.

cranial gonial mandibular
CoGo GoPg base angle SNB GOp BaV plane angle

angle
CoGo
GoPg 518"
cranial  _ 1q4* _ 1en0*
base angle 134 150

SNB 261" 431" -580%
gonial angle —.502 -372" 053 -.082
GOp 167" 162" -.037 134 072
BaV 552" 424" -226" 044 -203" 115

bl _cop - 469" 35T 6167 6687 -0%4  -2497

** ; Significantly different between male and female at the level of p <0.01
* ; Significantly different between male and female at the level of p <0.05

CoGo (Condylion-Gonion) : ramus height

GoPg (Gonion-Pogonion) : body length

GOp (Glabella-Opisthocranion) ! maximum cranial length
BaV (Basion-Vertex) : cranial height

- 13 -



Table 3. Correlations between the measurements of the mandible, depth of
ramus flexure and antegonial notch.

mandibular

gonial antegonial flexure flexure
CoGo GoPg angle notch depth plane height
angle
CoGo
GoPg 518"
gOmal _ ™ - -
angle 502 372
antegonial - _
notch 170 .068 086
f}fe’ggf 1428 119 -163° 341"
;?:nngi‘;r”éﬁ; -596™  -469" 668" 020  -027

flexure _ e _ . . _ _ - s
height 278 170 147 096 204 176

=+ ; Significantly different between male and female at the level of p <0.01
* ; Significantly different between male and female at the level of p <0.05

CoGo (Condylion-Gonion) : ramus height
GoPg (Gonion-Pogonion) : body lenght

2. 4% TgA BE Fol

FAAFT 2 EFE Hwdol € T AWYAYATLR E£FE H
wzto] & TRT YWt Fold Zojg wIHAFA YWIRFole o
AZGEAA L A%E 2 (Table 4). 23U, FLHAFTLE EF/E
oY AZo] & TH AYIANZT LR EFHE otfEHGo] L T A
oM FAHLE uiglE Aol7t AT (Table 5).

-14-.



Table 4. Comparison of the skull measurements between high gonial angle
group (> 127° ) and low gonial angle group (< 114" ).

Items of measurement high (n=34) low (n=38)
1. gonial angle 1306+3.1 110240
2. antegonial notch 2014 23t1.2
3. ramal flexure depth’ 19£10 23+08
4 ra’?icfs’:;r:af:gﬂ‘ 15%09 20%1.1
5. mandibular plane angle’ 39.7+52 27556
6. ramal flexure height 6.7t45 57%t44

* ; Significantly different between male and female at the level of p < 0.05
All data are expressed by mean(mm) * S.D., except #4, 9, 10,
11(mean(degree) = S.D.).

Table 5. Comparison of the skull measurements between high mandibular plane
angle group (> 40° ) and low mandibular plane angle group (< 28° )

Items of measurement high (n=35) low (n=34)
1. gonial angle 126.71+49 113.0£57
2. antegonial notch 22*13 1.8%12
3. flexure depth 22*10 2009
4. flexure depth occlusion 1911 1.7£09
5. mandible plane angle 435130 243x3.7
6. flexure height 5846 55+38

Significantly different between male and female at the level of p <0.05
All data are expressed by mean(mm) * S.D., except #1, 5(mean(degree) =*
S.D.).

- 15 -~



ol gl FolE o4 Y #Y

gmrlagole Hole ¥ A$ BFE 23 mm, 99 F$ BT 19 mm
olth (Table 1). E®W7tAFol9 o] 2 mmE 7IFL2 2 mm o4& A, 2
mm P|E A2 FESHUYG. EriAFe] 2 mmE 7|EL 2 blind test& Al
P FUE FES B, Y By FEYL G AH 713 %9} 56.8 %0

.
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A4F 31 F

HUE o8 AY wEe MNAAFHoUY Y AFNN wE FasA
Agsolol s dolth. Krogmansh Iscan (1966)& A¥ wwe ¥4 ot
o AT BAWI A AS B %, AR UL F$ 90 %, DM g
7 EE S S B % AW U A 80-90 %, UMl oWt 2T Qg
ALl 6 % AT AVYoS HEe wEY 4 vn S ojYKo] o
3 WMUE olfYSE AEBEL o AR, e Mo oY HEw
e A olRAAAE SAY BYIWE o2 AW Vo] AY ALY Aoz
D= ERNCS

WA REHO] FL UM E o8 YIWY ATFE NFAA R
Ao (Birkby, 1966 ; Krogman$} Iscan, 1966 ; Novotny, 1993), °o]#} ¥
ATE 8892 Hanihara (1959)= 85 %, Giles (1964)= 84 %, 283 Iscan%}
Ding (199%)& 75 %< %Az YUE 7UE 4 Ukn Bad ¥ Utk &
26| Loth® Henneberg (1996)7 ol ElWo] U: HWrAFolE o8, B4
AN 99 %8 Be AEHo YUWES ¥ & ATk BAY ¥ ok

$9 ATEL U WE St AT Aol oA PP We wWE T
#7] oJRTE wdol o, BTk B gAE 27 4 mAWMAS AN
% olg%d EW Be ATV ARt 23, oA YL EEHY
Yok Aol At B ATFINE WA PAAALNE o] &5 ZAE B
= g Adsgn,

AFAHY Folo] HANE H¥o] BE EXo] TUE 4 JYouE NYUAL F
Joz AYE A9 ATE Yol #TAL YA T F AFEC] APY u 3
o (YR, 1961 W71 DB, 1974 HIA, 1975 AFE 5, 1902 ¢35
2, 1995 AFA T, 196 AR F, 1998).

£ A7NE cligme} HgWE A3 T Rolg TARILH, B
2] E Loth$} Henneberg (1996)7} Bn¢ W2 HWrixgolst 448 48
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#Ee NEsL € ¢ A=A ZASAT. Loth®h Henneberg (199%) €®7xF
o) PE 49 ¥AY A$E oYW FojFY TYHY Eold AP,
A dxe FeE YETR SuSE oW T SMAN YA
U olelgl Zojgy ZYBHEY oldlA Gedon sec.

2AEF GEzg AP TE SN FuRd #o% Folst gged,
YustAZole 9%, vewuigz, oAYENZ Yo YAt dAug 25
e A8 Ba, ok 7|2y A7ARS YAAWTY (WA 5, 1998),

MeBE ZASAE W, HEWugze E4% YwWEEgo), YHREo],
SNB% S¢ & A%eE HYT (Table 2). Welwuigze] g8+8 olfems
AZol §AsA ATk WA, HWuggo] 45 SNBRE Fol: Aoz
AT, £3 dEBELold YHMAN s AolE Ao Hol olfewt
Sz 9ARANY olAEWE ol £ & U

JREBHLo] F4% vHuny, gHze & P 2yoH, SNBR
3 Huriewgols 1 A¥e YeliAT (Table 2),

Agumelst 248 YHEEo], YMANEo], SNBRE 2 ALE
uged, AgoiamEelsl 242 WESEdo), QWA EE T BYe Uy
WE, YWze & FGE YT (Table 2. & oWy} 842 ojfgmE
2 4ue ¢ 4 Qo

oo ZHE FYHA B W, flwst clAEme AN NZ ABAYol
AT ¥ 4 Uk

e zASHS W, YWy ojRERAZe] F5F YWl
UMESZolE B& AYE BPOn (Table 2), SNB@el 245 €BEEYol
s gEAREolE & A& YHULY (Table 3. 2813, Gwzts ojfegw
e A2 @A & 4BUAE BT (Table 3.

olst Ze A}E Ywzto] wusH, 9w ol A Wyt Fzsd Gw
AR golst AR, gWzre AelAE @AM B Y JAA,

YgHt ol HHWEE0S YojA4E, YuAANde] PojA4E 27
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3, §E7tAFol7l HojAFE & FYE nALon, guriAFols A/ €y
ZHAM o fFo2 JAEFE AL AFE BAC (Table 3). YEHAAFol &
gwzo] Zolx e A, YHIZIAZ AojAE= B¢, €A aMYe] HogAEe A
$-o] A& A%E BAY (Table 3).

ojs} & Ax Ywzto]l LY, €W ol FE WEY HYHZe W
7t ARE7] QEA YWt Fol, gugude] Pejrt FojAE Aoz A%
gt

YWl FolE olf, A4d WY ARSAY §§ 5A4L Yoty 939
gwrtAgols gol 2 mmE Z|EL2 FUE TR Y 2 4d wde A
g4& 929 A€ 713 %, 4249 A$+= 568 %Y. &, 2 mmE VIFELR
39& o @9 E5 Loths} Henneberg (1996)7} Ea¥ Ao m|Xx] £ 3
dew, Fze] A AREdE FHAo] st o] Donelly (1998)7F € w7t
Agols AEude Aol oA, FAldAe FB/Po HxEg o EH
T 23 e AP EY, 2 mmEe £ WA Fols Y HIE Y
FEEBAE 1HRAE 9 (Table 1), EA9 97 o & FAAZAE G249
B8P L =X gk

wehi, HWrtgols 4d WEe A2 2r|de FEITa q4AZAY
22\, Loth 9 Henneberg (1996)9+ Zo] dA)9] olHg®E 7}A3 § Ho| o}
d 221949 vigwWAS PAAN SR dgr)d o9 HAE AT 6z 3
£A19171E FE7t ATtz AAAH, olg B4y AdMe A4 oA E
ol & HAIHERE Aol oY Holu EF, WX Fole FF& /HX #Ed
Ao) opel, AY YL LEAHE Fol2 HAIRY] GEd o2 AT A=
€ Aoga gAY, A2 £93] Folrt flo] ANY ArdxE LE5HE F
of o]& Wg¥ A4t AUANT =W, HASHA FAA EWIAAFolE Hol2
A& A719) Loth$t Henneberg (1996)¢] Ao @& Hludte AL ¥3th
o] Ago] ZEL Ao FAFo2E Fol7t AFHE HA$E Eold wdE
£ el & o v el B Aoz JFuY,
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YW sixFol7t Al 7R ditde 289 B A4 g¥de A(Loth
S} Henneberg, 1996)3 f& ol &olAt % W&t 9 (Indrayana,
1998) 5] Stk & AFGME 2§ 53, ¢FHESH AET] €= HWZ
4%t AzE &0 9wt Folzt Age JHEE AfR, 250 = 9%9
YWz A YWt Fol, HHzs Eurixgolge #AYE AN

a A3 geriAgeles €WriAe IRFWFAgA Y dojs dwAgnd
Hel7k E4E d& AL 2Ad 283, 4HrXFelst A &S HEIAE
ole] AXNE ¥ FYE YeAT EY, YWl F ol olg Wizl W
gAY Folx "WZo AETE FE& HFYE EIY (Table 3). °ole
gwzto] detdi, W ol 2 E uRY Ywdd W} YA Ywrlz
Zol, guzgdgde] dolrt dojAe AL ARYH. o W YWFL Folx
o, §WsiAgole] HXe "we] sirtol AXNA He A2 AAY,

olH e ATA Becker & (1976)2 AFZENIH ALY ALHY 434
& gwzr A Wy AA €wWzgHdel FoIta AR, Nanda F
(196NE AEZE F€2 4 AANEY GFo] HAAA 2Ho] 32 vd
¥ 3¢ 9WRa0 Zopxa gudgsdde] glojAE A& ¢AHAH.

olgt e AFEAA S €WAAAYA 259 BFY, "W 25
o YL ¢ F A B, & 794 HuA3gAYS] ol Wit F o]
o o7t FroA¥wy 4 VAE Hole AZ YW Ao {FAUUY FI A
g 18% 9, gustAgolg 2% BN E Y S+ Ao

AR Fozx: HMZAIAYL ABGM2T AEZ] B ¢F AA 3o
o, §EriAgole ¢4F M2Hd AEZo £ A% AL 1Y «, 9w
VA Fels 25, 4F EASH AES L HE BEY AT AGdH.

T59 BYUAYE B FAFHoE 7] A8 GmdM HwWgAdstA Y
& Ao 2%9 YHE FAH3 (Kasai, 1994), 259 Y|} dwizrgaiql,
=59 U g gWrixgole] Hojste] BHEAPE GolEe AE F& Ao ®
#® 2E% T& TY I8 FASY BdEE ColRE AE AL £ 5 3



t} (Raadsheer, 1996).

ZAAohet 9T (1989 E©wggsigdol F& To] F3d A F¥& 7HA
o, ¥& FSde AW 3A $4& Bk Ak EY, Bjork (1963)= -
gulo) AL ¥t W} vied FARAE AAH7] H8 ol o}
zAg A Mz7E dojue, olEme] U HA Wy FHe dzx3 7]
AZRH A2 gUte Fute] AAHo Fo EFHo| doju €®Zgrgo)
A7, o2 AdAA e gHgy FHd F47F dojddn A &, 9
wZgu Y olAgme AGSHE FHol Utk B AFNAN Holx €Wz
AP Zolst YWt Fole Polg FATTNY FABAE 2B {33
H, oleiEw o] AP} €It Fole Helgdx |l & Aol

ol e HFL wE Wit Fole Aolg A, YW ol
BZ4E JIEoE AYYARYATH FAYANRTLE Uro] F 1Y Aelg
BlREte] BkE W, §W¥g 7|Eoz U FAME g golst fogw
& Aolg Byt au, EZgddL FYYDH Aol Holx) gt} 1
g1, olfggug 7|Fos Y TAdME gwriAgo], gmggdy 2F
FAge Aolg BolR il

o AZL ofefiEmPwt oje} viEwWuistzte] Y Long oY
B Ui gurixle Ztog o|RolA: YWzt ul3ld €Hwrix)Folg @A
o] A& ALoE AN, a3 WP 7|EL2 U oA Wiz Fels
FAEHE zolE mAY o, ojfEw o ALY GuriAFols T U
€ Roler Azt offEw JAYY BE Wi Folo] N FAL 1
o B&3] seid, Skiller T (1984)0] A A¥ tiZ 6719 BFE o] WA
Aoz A Wge AL 2 ¥ A AL LE Uyl o8 FTY €HHAA
Tolg Aolg ot Aol Yo AN,

Loth¢} Henneberg (1996)7} 7|&o2 4L olgigw Fojg e 2EYE
ok FAR 2 £ov, A4F9 Xoprt FHE AdE 4B LR 2EHAE
AFHQ 7oz By ogdh E, Adld Eojgl AXNEE WE AYel ¥

4
=)

ol
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oltn, WHXEE offiEw Eojay HAJ WY F YeEE Yddd U
ME g ABAY J1gdes By SV EY, TG} o}f YW ol
Uzt g ¥8 FA%9 A, oldEy o3 E ZIgde2 AE F UdE
g3el Ao & AFdAM Y NEFTY AL dFURAA Addded, #
A ZAAEE ¢E F4E FAY & A& AFoe AR

Ricketts (1975)e] w29 off e o] FHL Xi=A YwWrixe Hu) F3, of
dEme Huuds W Atole Ftd glda HA. EF ofF ol &
AR AN olfew o5y TPHAY ¥old HIFI AT 2
g, ofefolEANZ FEVHA EXZ 4+ AL orfgw 2434 IYHA9
A4 BEY AF4 e oldYw #Er|ojt o]AL il ojhEW EojFY
APPAY FAET 8 mm HF Qow, ofAYW HE7|I Wt FrA
2 Add dAvTE AdF 27t A9 (AEF F, 19%5). otHolEANF L UAA
¥ AR dew, ol 4% HItE AR THA clHolENR L VIELR FHE
RAeex ¢ F U9 (A&Y F, 1997 . o] AL & 9, o}o]ELHEE A
b R g wEREnt ohye, Xepe] WS E AFE HAJRZ ol ENA
THol olEtt dAEe] Hd e olfEW HEVE o8, GWIINF ol
B E ZABE Aol AHHY 7|EHe2 B o3 ofAYW EoFY =
B L 722 @ A 2o nr} JlesE 4AAY,



A5% 48 &

20 ©)39) A9 24189 HWAS FAL AZE o] 83 offE W} o
AWE AFs FUxelg FAa, o] T oY G Fol&E HF3Hd
Fue] g Zolg HASYT EF, GwrtAFolst oYW §F FFHe B
dA, 9wt Folst 4rl2%3e] Awd, 2da Hews} ojfEw o FuaA
& ZAEY de 22 ZF3E AU

1 89ztg AP ZE FAGA FUTY {43 Aol7t AN (p <.05).

2. §WzZto] Fopxl= ¢, €§WrtAs} AojA & A, iAo HoiA
T 259 gerstAgols d& AXNE FA¥E G

3. Aunw Aot F+E HWEFHo], HWIIAEo], SNBAE € 2¥S
Een, Advigwzolsl AL APdE HHET L], HiAgolEs & 7
FE YU, gwze Fe FgE 2o

4. W7t Fol9 Hol 2 mmE 7|EL2 2 mm o|FE A, 2 mm "RHE
QAEI SAE W HEwde) A¥YL dY 4G 713 %, 568 % °I U

ol3e] ZI}E TN £ o, WA AYY ZE FAAN FHTY £
& Rolg HAY + Aen Dwe ofEwe AFAE A2 d#] A&
< QY 5 AU HMILAF o] E ol 8T JEWE JH{YL |y HEw
Y Bo gA ¥skoyd, YW golE o8 AEuEe VML o=Ax
It Ao, 7SS daJde ASAA gwda gwWggagde] Hof
T4 gwriAge] AZA7 FRVAE Eole AE 1HE 9, g Fole
471259 AAAHR Hold g8 L ¥E ez dddr EW HEIAF
ol olEWMAYFF I mIME JFL TL Ao 7o,
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Abstract

Sex differences in the mandibular rami of

Korean adults : radiographic study

Sung-Pil Park

Department of Dental Science, Graduate School, Yonsei University
(Directed by Prof. Kwang-Kyun Park, D.D.S., Ph. D.)

In this study, cephalometric radiographs were taken with 241 Korean adults
older than 20 years, and mandibles and crania were measured with
anthrophological methods on cephalometric radiogrphs. It was tried to identify
sex differences, especially in the mandibular flexure. The relation between
mandibular flexure and mandibular growth pattern was investigated. And the
relations between mandibular flexure and antegonial notch, between mandibular

flexure and gonial angle were investigated. The results were as follows.

1. Sex differences are significant in all measurements except gonial angle (p
<05). Men are larger than women in maximum cranial length, maximum
cranial height, mandibular ramus height, mandibualr body lenght, the depth of
mandibular flexure, ramus depth on occlusal plane, and the depth of antegonial
notch.

Women are larger than men in cranial base angle, and the height of

mandibular flexure,



2. Mandibular flexure tends to be deeper when gonial angle becomes lower,
mandibular ramus becomes longer, and antegonial notch becomes deeper and as
SNB becomes larger, so mandibular body length becomes larger and as cranial
base angle does, so mandibular body length, mandibular ramus height and
SNB does.

3. As mandibular plane angle becomes larger, so cranial base angle and
gonial angle become larger and as mandibular plane angle does, so maximum

cranial height and SNB become smaller.,

4. As maximum cranial lenght becomes larger, so mandibular body length,
mandibular ramus height and SNB become larger and as maximum cranial
height does, so mandibular body length and mandibular ramus height does but

gonial angle becomes smaller.

5. The accuracy of sex determination is 71.3 % for male, 56.8 % for female
if it is regarded as male when mandibular flexure is deeper than 2 mm, and

as female when less than 2 mm.

In conclusion, sex difference of mandibular flexure is significant, but sex
determination accuracy using mandibular flexure is not accurate as previous

sex determination methods. Mandibular flexure is thought to be related to

masticatory muscles and mandibular growth pattern.

Key words @ Sex determination, Mandible, Mandibular flexure, Measurement,

Korean
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