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Abstract

Because of mandibular movement would affect by the morphology of
glenoid fossa. Furthermore, oral prosthesis would affect by mandibular
movement. The purpose of this study was to measure the anterior,
posterior, medial, and lateral inclinations of glenoid fossa, furthermore,
evaluate the effect of the gender, age, and asymmetry of right and left
side on the inclinations of the glenoid fossa. To establish an scientific data
for clinical application. The head computed tomography images of the
198 Asians (95 females aged 44.2+20.7 years, range 11-88 years; and
103 males aged 44.5+19.7 years, range 15-98 years) were selected from
the radiology department of China Medical University and Medical
Center. All of computed tomography images were reoriented with it
midline perpendicular to the screen, with it Frankford plane parallel to the
horizontal plane. Eight parameters of inclinations of glenoid fossa were
measured by medical image software: anterior inclination in left side and
right side on sagittal view; posterior inclination in left side and right side
on sagittal view; medial inclination in left side and right side on coronal
view; lateral inclination in left side and right side on coronal view.
According to the protocol above, statistical analysis shows that males
exhibited significant steeper angles than females in the anterior
inclination in both left and right sides. A moderate positive correlation
was found between age and anterior inclination in left side and right side.
The other parameters were not significant affected by the age and gender.
In male, female, and both groups, there were no significant differences
between right and left glenoid fossa in all parameters. The effect of age
and gender were mainly affected the anterior inclination of the glenoid

fossa. In addition, there was symmetry between right and left inclinations



of glenoid fossa.

Keywords: Glenoid Fossa, Age, Gender, Bilateral, Computed
Tomography
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Intra-articular dise

Temporomandibular joint
(TMJ)

B 1.2 &z ~ivp 2 g df

(http://www.briannelsonconsulting.com/temporomandibular-joint-tmj/)
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B 28 +RIFFHET K2 a hie B 1 2 FFHEF B

gL > 2L 4 % petrosquamous fissure » - 5 % lateral crest # 47 5w 5 2k |

BEblz gRA G T a2 kb AEFMa g RIER B ] ERD
ZAME G TG A AAFEREHEFG A RER
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2.5 kA 45

2-51 Ep RRLAERFRE

PR FE RGN ME ST LERE R FLTE § 5]
R IEITLERELT A T  TILER 4] B A - R
FA B e PR g LR - SRE AR AR S AELA K AR
P Rr Rl Rani BRETF AR > Y 3 2 5 paired t

test * B F-RE L 0.050 3B X BT 97 ehp BEIA 0050 &7

P
1 Tk i e L2 N - R i3 (%
22) ¢

=+

£ 022 PRI oI 6 A AR F T (8 AR £ b
R TFFATAR > pairedttest 0=0.05° %~ 7|2 LA &7 3
RMEF S ER CIPA Tz RMEFE AR LL A7 5 2
RIS RARER S IMAT 5 2RMEFRAP LR S RAEZT 5+
PIMESF > &R RPEA2T 5+ RIMEFHE > &R RLAT 5+
MEGHRER RMAT 2+ RIBEFP RER -

LA LP LL LM RA RP RL RM

p-value’ 0.3634  0.1108 0.247 0.8141 0.0931 0.2085 09795  0.5112

h
%%?ﬁ*ﬁﬁ“xﬂ%+”&wwm?ﬁ&§'avﬁzkﬁg@
B FERER o T FARBNEARE TR St
Repeated Measurement ANOVA # 3% [p & 2L445C & B erip| & A
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FhTAR O BFREL 0.05(F 23)5 AN FEFF T E R P
£ 2. 4p B B * Intraclass correlation coefficient(ICC) % 7+ (% 2.4)- &
FRERD RS ZXRF R R E RPIE 2 AP R

sh%L3t 2 % 4 Intraclass correlation coefficient(ICC) (% 2.5)°I1CC #icdy
AXZ R A T APMMAARE > BIR A3 0D 0333 R A7 5 MEPK - #Kk
5 1370333 3] 0.667 R & 7+ 5 ¢ RApBE > #Ix i3 0.667 3] 1 B £
T B EARM -

RPBEFREF TS - CRRIY AR AET R 5 AET R
EFONLRT T EAERET FEFRROPI R LN FL R (p=
0.021) > e Hf w2 BcEWip L7 3 5 & - % SAS 9.1.3 5 PROC
MIXED PROCUDURE » 2\ 78 % 12 A B2 & D50 0 [CC v Bt s
fhadld 5?4% FRIEE R ICCHA ~ » HA D =X /?'J%iE'J‘E_ =
o REAF oM A 24 BRI BT BRERE S % G2 1CC
g * > REATI BRAROPESE- RIEAF - d £ 23
(0.8553~0.9685)% # 2.4 (0.8562~0.9671)k 5 > & — i =% e ICC
;?A&OJ,%u:w~ﬂﬂﬂ§%%—iﬁi$’ﬁz%%@%

SRR - RS A “ﬁf%%ﬁﬁ,&@ﬁﬁﬁwﬁﬁ

=N
W

3

Ll

T

3

|l

fr

H:

m‘? 0
ETR

>‘1 A

\ —"Ffmﬂ e ERIEFFR a7 oo

LR o

223 BRERERF L - REFRPILRFFLE G RIEDL
B Byt e E ca=0.05-

p-value' LA LP LL LR RA RP RR RL

e 3 'g - 0919 0.322 0.322 0.54 0.021 0.221 0.727 0.056
% = 0.969 0.127 0.567 0.565 0.066 0.354 0.696 0.175
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2 24 NICCA 2 FERFEGDERPIELE ICCEH =~ » H 4

1~

(2

T REREEORE SR - RIEAR o

LA LP LL LM RA RP RL RM

ICC 0.9654  0.8973 0.9671 0.9303 0.9334  0.8562  0.8892 09191

%2 2.5 1 ICC » 477 Pﬁ%i?‘]"ﬁﬁfﬁ?i&iﬁﬂﬁiﬂ ICC B g~ > &

1~

(2

oA REREEE - REAR

LA LP LL LM RA RP RL RM

ICC 0.9685 0.8966  0.9673 0.9362 0.945 0.8553 0.8945 0.9182

2-52 FHREE LT

Bt 198 g Rk LR Bl 2 B S L RIESEM & 0B
B p A RPIR SR Noxcell B 0 R FHIEAE o A
PREEREEUMET EHFEREMEF LRGSR g
two-sample t-test f& T 5 874 fh2 B chl T oo I 3T E S g M
aF & R R BRI A Bl F A AB$1 A 2 Pearson’s correlation
coefficient % 77 » BB # WM G chmn ~ {8~ P~ & R DR

B - RIFFM & F LRI Y ttest o T B F-KEYH

-

0.05 -
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3-1 MR H* M & § &R R E

g st RIBEIM R ) R RN B R AR LY
B ensiit Bodhdo P0(£ 3.0) AR R EA T o L RN S
T ABRALIRFETEMEFE S AR LA

ﬁ?l}

LR RIR
rwﬁﬁvﬂ'?1%W$%M$%ﬁ*i&ﬁpﬁ?+*amh
ﬁ%%ﬁ%@*iﬁﬁpiQQMWufﬂgéﬁﬁié@ﬁ
T S L RIS AR Y F D

WAL A RE ZRIFETEME S AR E N kg

o

mﬂ-’g

BoRHERERARKRMK > IFEIAEEL BRI LT RELSR o 1
ez BB HeRPIRAT A MuF I a it o F LR G

03

031 PREFOgEEMa R s RAY L B T B - RIS
SR AR R FM AR LR A A

ALL(N=198) Female(N=95) Male(N=103)

Variable @ Mean +£SD Mean £SD Mean +SD  p-value’
LA 393 +£8.7 36.8 +7.8 417 £8.9 <0.0001
LP 353 47.1 34.1 +6.6 364  £73  0.0197
LL 199 +7.5 20.2 +7.8 19.6 £7.2  0.5813
LM 380 +5.9 38.2 +5.5 377  +£6.4  0.5530
RA 392 +84 37.0 +7.4 412  £8.7  0.0004
RP 351 £7.6 34.7 +7.5 356 £7.6  0.3858
RL 199 +6.9 20.2 +6.9 19.7  £7.0 0.6120
RM 375 6.1 37.7 +5.5 373 +£6.7  0.6228

1 stand for p-value of two-sample t-test between male and female groups.
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32 ERHNFTMEF LR OBE

EdL S JERT R R & B Sdp MABE AT BlAcBlom (B 3.1)0 ¥ &
BREFHEEERT AR (R 32) o d B REF R
T RIFERHE GO AREESLT LR R Y p B
005 - FmE# e HEFNPE - HFFHSF o> 4R - =+ RIFE
BMa R RO ESTERMNAR LM L p EX30.05 %
TEMFFEGEHE LS R EPE 2+ RIFETEM S F R
FROEMTIRMARLY T ABTRERZFEHRETLALS
B fe p T Mt RIgESEH &b RIE R <30 0.05 BT E &
ﬁﬁ%ﬁf?ﬁ? SEehthipld REre A PREFLR RN F LR
FUEREI X 2L PR EF P R ARSELT EREEL AP
B oofe p @A AN s RIFEEM &N R &R 0.050 B £
SRR & P R R BESA L o

AR g[;%—»‘}-v"‘#%ﬁﬁgﬁﬁ PEILR w3 R ¥ H A
iR P

!\M

ZEEEN
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LA (degrees) RA (degrees)

70 70
‘i
60 & 60 5 G % %
ol +
% ﬁ.‘:: e - “ *+4+=‘ F 1:* ¥
+ + Qod b . #0-0ny a5 4 i 5
Wi et WED . . . %2
" O S e Tl ol ittt s ¢
@ par e ,{%;E";-ﬁ TRE wn Oy -ﬁ”éj‘ =-°¢_J,o§y—»;'3"c*“(f-n_, o g
=Ze i T ol a e Ul o + o
30 7 e 20 - ;ue(yﬁ e T M
o @ o + & w2t
20 S 20 3 a »
10| All (r=0.46, p<0.0001) [H+Male 222 Fermale 10{ All r=0.34, p<0.0001) [H+Male @0 Female
M (r=0<46, p<0.0001) Male fitted =~ Female fitted M (;:0_34, p=0.0005] Male fitted — “Female fitted
ol_F (=051, p<0.0001) Overall fitted s F (r=0.36, p=0.0003) Overall fitted
0 20 40 60 80 100 0 20 40 60 80 100
Age (years) Age (years)
(a) (k)
LP (degrees) RP (degrees)
70 70
60 60
- -
50 A “ + .
50 s - =
i 9‘3 e 8 o & N .
40 40 2 At adt’ e N eey .
g tecab Y o o a
. Tor MR L e
30 30 % aér:;— o q'ﬂ % I P
. oo ® Ny
20 2 + o o
10| Al (r=-0.04, p=0.5642) ++ Male 520 Female 10 All (=-0.12, p=0.0082) H+nale 299 Female
M (r=-0.05, Male fitted ~ — " Female fitted M (r=-0.19, p=0.0570) Malefitted  — "Female fitted
5 F (r=-0.03, p=0.7402) Qverall fitted o F (r=-0.05, p=0.6573) Qverall fitted
0 20 40 60 80 100 0 20 40 60 80 100
Age (years) Age (years)
(c) (d)
LL (degrees) RL (degrees)
70["All (=-0.24, p=0.0007) [+ Male o00Female 7O[ Al (r=-0.21, p=0.0028) [rrrarare e —
M (r=-0.26, p=0.0078) Malefitted = Female fitted M (r=-0.10, p=0.3040) Male fitted  — *Female fitted
60| F (r=-0.22, p=0.0359) Overall fitted 60{ F (r=-0.33, p=0.0013) Overall fitted
50 50
40 40 +
oy o+ 3 A
30 30 e 4
P R N
@ ERE Y Bo g *
= oy, o
5 20 EES e Tty o S SN
Pl g gk WPRTTT et
10 + 10 n‘,t‘_nf‘_ W
* Ta®%ip 4
o T T T T T T u T T T = T T : T
0 20 40 60 80 100 o] 20 40 60 80 100
Age (years) Age (years)
(e) 4]
LM (degrees) RM (degrees)
70 70
60 60
-
+
50 + 50 +
f °% v qubﬂ* + “_.Q.‘—1 *
40 <IN, o FP L, 40
e B Rl A o
2506884 0o ¥ o o
ogfR Bkt Lo s b W B
30 Co %, o u+n§: -~ 30
+ 2 ¢ ™
+
20 + 20
10| All (r=0.15, p=0.0316) H+Male eee Female 10{ All (r=0.12, p=0.1001) H+Male #08 Famale
M (r=0.16, p=0.0960) Male fitted = " Female fitted M (r=0.18, p=0.0742) Male fited = Female fitted
0 F (r=0.14, p=0.1730) Overall fitted a F (r=0.04, p=0.6666) Overall fitted
0 20 40 60 80 100 0 20 40 60 80 100
Age (years) Age (years)

(@ (h)
B 3.1 E&2 M EF LR P B
(a) LA; (b) RA; (c) LP; (d) RP; (e) LL; (f) RL; (g) LM; (h) RM.
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2 32 EHABEFHEF ERFSAT L 2L RIFETEH SR oW
S AREERTIRY RLAPM > 2 p a3 0.05° 2+ RIFFH &
Fee? ARG ERFERMAEFAPM - L pE L3005 =+ RIfE
FHEF R R B M EIRMAE fAPM > p BT Heht
MR AR 0005 2L RIFFHEFON RIEREELRE

FRMAET M R p EEA AP RSN R &R

0.05 -
ALL(N=198) Female(N=95) Male(N=103)
Variable CORR  p-value CORR  p-value CORR  p-value'
LA 0.46  <0.0001 0.51 <0.0001 0.46  <0.0001
LP -0.04  0.5642 -0.03 0.7402 -0.05  0.6111
LL -0.24  0.0007 -0.22 0.0359 -0.26  0.0078
LM 0.15 0.0316 0.14 0.1730 0.16 0.0960
RA 0.34 <.0001 0.36 0.0003 0.34 0.0005
RP -0.12  0.0982 -0.05 0.6573 -0.19  0.0570
RL -0.21 0.0028 -0.33 0.0013 -0.10  0.3040
RM 0.12 0.1001 0.04 0.6666 0.18 0.0742

CORR represent Pearson correlation coefficient between age and inclinations;

T stand for p-value of Pearson correlation coefficient test.
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3 L HAEHENETN SR LR B
%

L > 1
./La‘-_'

A (% 33NHF L RIFFEME LR ALY LR T 5%
Ea @ p R RME RO A > 2 R HER AL S T
A R AL B - A F BT B 2 HRR e 9 o

p 454 % 0.05 ¢
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233 v ROFEFHSFERRHFELIEINI L cALT S 2R
e gnEesR PATIMEFRELR LixsMaEF e
AR OMATEMEFMRAEER -SRI BT 2+ RETFHSEARA

AL EEfES AHAT s N R RARE LR R -

Left side Right side Difference (L-R)
Variable Mean +SD  Mean *SD Mean  +SD  p-value'
ALL(N=198)
A 39.3 +8.7 39.2 x84 0.13 +6.4 0.7693
P 353 7.1 351 £7.6 0.13 +5.9 0.7550
L 19.9 +7.5 19.9 +6.9 -0.01 +6.0 0.9834
M 38.0 £5.9 3/.0 L. 0.50 +5.2 0.1745
Female(N=95)
A 36.8 +7.8 37.0 +7.4 -0.28 +6.6 0.6799
P 34.1 £6.6 347 +£7.5 -0.60 +5.9 0.3299
L 20.2 +7.8 20.2 +6.9 0.03 +5.1 0.9480
M 382 5.5 3P RSH 0.54 +5.2 0.3129
Male(N=103)
A 417 +8.9 412 +8.7 0.52 +6.2 0.4020
P 36.4 7.3 35.6 7.6 0.80 +5.9 0.1695
L 19.6 +£7.2 19.7 £7.0 -0.05 +6.8 0.9419
M 377 +6.4 ot WY 2 0.47 +5.2 0.3648

A: anterior inclinations of the glenoid fossa in both side.
P: posterior inclinations of the glenoid fossa in both side.
M: medial inclinations of the glenoid fossa in both side.
L: lateral inclinations of the glenoid fossa in both side.

T stand for p-value of paired t-test between right and left sides.
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FRR T EP AR AL T AR IR TR 20 R
(panoramic radiographs) ~ R4 7 gp iz s+ R FE R 2 (transcranial lateral
oblique radiographs) ~ % %7k ¥4 kit s g M & P jde b > &
% FEY A E - T RS & 2 7 4 47 (Cohlmia
etal., 1996; Gilboa et al., 2008) » & F] 5 B &3] f§ = - 2 M4 » &

-n\¢

Bried 2 AR G ANERRBGEE - T BiaeE 2
SR RRA L AP RZERBRRLOHFFMNSAL A
meET Y & 5 R R R R R R ik 7 M & A i 04 47 (Bilgin
et al., 2000; Cohlmia et al., 1996; Gilboa et al., 2008; Ichikawa and

Laskin, 1989; Ingervall, 1972; Jasinevicius et al., 2005; Seward, 1976;

Wish-Baratz et al., 1996) » e F] 3 #=2 § i& * chE <~ §g ¥ # Mr‘ LT N = 0 3
FHes kA S By A B ERBH ORI 1T E Rih
FEVGE R R EAPEM2ER LS 27 F M &3] & (Hsu
et al., 2007; Meng et al., 2008) » #c i if * 3§ & A 2 {77 e 47 o

Tt 7 i e B A BB BB e R TR e
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42 FEMEF LR

AP T EF AR b & AR T kBT 2 REEFT &R R
EVHREADZRIFEFREF S LR L 39387 R (H
368278 B F 1+ (417889 B); + TF!IJ%;T%EF&? aE > &R 5 392484
B(& 1 370874 B ; 1% : 412487 B) o 2 FF chlidh s £
2 )gle wde & (% 4.1) 0 2 #idp i T. Roma Jasinevicius et al.*>* 2005
EEEREE R B FRE SR #F IR 5 ] 0 T. Roma Jasinevicius et al.
E AR T R 2RI REAREG T F RN EFERT Bt R
e Fw > ERL S50£1201 B REHFHEFY S £ R G
482113 & ;W FE R Ao RIFEHFHEF > &R
545106 B > = R e g o2 £ ks 495576 B BV EER

A

Pt RIEETM S F T £ RS STIE B 0 2 RIFEM & §
LR 544496 R RN EFFRA O RFEHRHEF LR G
58.7x11.4 & » = RIgFESERE & §F » 2 & & 5 54.2+10.7 /& (Jasinevicius et
al., 2005) - Tyfun Bilgin et al. ¢ * 64 i % 7R3 4|37 % g fp F 122 ff
WL e s ARG RFRIE  CPERERM S F ORCR SRR R
M E IR BEPR IR R SFHEF ER DL AT
FIEGWM &S &R 5 60.33£10.19 A& (Bilgin et al., 2000) - Ilan
Gilboa et al.i® * 25 BEpE ¥+ 2 FiieT ® 2 A e 7R E > W
B U kAR R s w@%ﬁmiﬁiﬂ e U E R
g R R 5 352477 B ﬁf%ﬁfﬁgﬂﬂw? R E 377169 B
(Gilboa et al., 2008) = Shoji Kohno et al.;f] & 35 &2 3 7 57 B a° B )}";5'-’”’
pAA > Camper'slinez Bl AHEm » @ FEHB TR & RpHE
TERE e {4 1T (R 4.0) B IRFEEER & F o > & R 5 38.247.6
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A& (Kohno and Nakano, 1987) - Meng FW et al.)2 30 =523 *~ 48 % 30

]

(o A

it FWM S - A E AR L RRIEE I U AT

BoAAEG PR RER BT A CEEFEM ST LB

IR

30.02 £ 10.00 & ; = & A e fE B B aFT > AR 5 5346 £ 12.66
B (Meng et al., 2008) -

PR AERETAR  BP TR BEC 47

=
N
3
> ffr“’r
sgg%“

22 4 ;};3 B T BFi## o (Kohno and Nakano, 1987)

~ 7 3 cdicdp i T. Roma Jasinevicius et al. ~ Tyfun Bilgin et al. %
Meng FW et al.cr#icdy = -] > @ §2 Ilan Gilboa et al. ~ Shoji Kohno et al.
Fe g Hedp s ApiT o R iR /,?J% % Shoji Kohno et al.i¢ *
Camper’s line € 5 AT G - R4~ gy 5% 2 fFsoinL o 175 AF
Ty oo ptehs & Tﬂ;élﬁ’%?ﬁé“ LpARGRIEGEMNERESE I
TR A B} LR KA SR LR PR T &
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24l EHEHMEFE ARV REL S -FIFALEE RS
Loy 2 oM E g 4R TH8dy o sRE -5 AR ¥
AT en? k> A7 2 Mengetal. w3 % T Fo%T A B SR T
%  Bilgin et al. 3 Jasinevicius et al. ¢ * g g+ & 4538 7p| £ > Gilboa
etal.i@ * 2 v bt B2 PR S+ Ep g F i (7P £ > Kohnoetal. p] @ * &
AT ER D RS AT TR Y LT g » i Kohnoetal.ig *

Camper's line it 5 A %5 > HA¥ H* 2 fFseimT & (FH plane) (% &

AR5

Mean (degree) Methology Reference plane
This study 39.3 Computed tomography FH plane
Bilgin, 2000 60.3 Cadaver FH plane
Jasinevicius, 2005 55 Cadaver FH plane

Kohno, 1987 38.2 Dynamic tracing Camper's line

Gilboa, 2008 35 Panoramic films FH plane
Meng, 2008 53.5 Computed tomography FH plane
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4-3 fLHIR 2 35

AP TSFEFRIBL AL RFTFHESF S LR 2 RIF
FHOFRE > ARV AR R RFEFHESF > £ Rap E
o3 0.001 0 @ Zlehts > ESERM S AARAE pES 00197 2 2
FAPRFITEENTEALARE T 23R AP EEHT T B+ R
FHEF P EARE ZRDEOFEFHEF LR LI SRR
oMM E R ERER . ZU Y PEF AR R H B R
EPRRIOEELARRI LG RAL KGN BEE A4

ALY LB EEAS D PHFLE L

FAEVLE L AN RERER SR EREEHE T DY R E
ﬂ’%éﬁﬁﬁiﬁ%j%ﬁ&wcmmmdﬁﬁ&ZDﬁiﬁﬁi
oo T E 4ok AAE(T 15 o & 1 137 m)> £ #8409 5] 42
VE SRR PR BRI g { RS
B & F # * & & (Cohlmiaetal, 1996) » ! FF S5 B AT T4k -
ie. Cohlmia et al. 3 # * #%7 # & Bk R ehp 4 (medial pole)*” & fo ¢t
4 (lateral pole)*» & %7 45 £ (7 & & R £ > ¥ Cohlmiaetal. * 3
fek A B FATY o #t ¢t > Cohlmiaetal. @ * chip| £ A5 7n 27 & 57
1 # Ip > Cohlmia et al.* %7& 445 > 2 + % v 5 & Rp|E 2 A F
R - TG g RRAMARDLE B RGARE g 2 &R

PEFZa 3748 B2 ez Tg o

=K

#Xm » Seward et al. 2 Mengetal.ﬁﬂp’{;&kﬁﬁgﬂé%Fi}izj:"% €
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Flatu £ 2 a5 #78 B (Meng et al., 2008; Seward, 1976) » H i =7
TRHRELBDORFIFT i A F 5 > Eh o Sewardetal. i€ * 155
BRMN R AT 2 F AT 2 ARG EFREEYEL
CO R R AR S S 7/32, 1/4, 9/32, 5/16 #ed £ G IO 0 B 1
EMFHMEFALZY 6 RFEFHSFILLELTRLIFA > st > 5
WA H-fk A e vt RF A R R L B R G & e
i3 A% (Seward, 1976) - Meng et al. P~ J ga g b & § p *HjZeh&
oL MR phz P L LE g SR IGE 2 F & R PIE (Mengetal,
2008) » SRt m A & §<§ﬁﬁfgﬁﬂgéﬁ$mﬁx£% EMEg 2T

NEAER B P ARG X BE R AEL G LR

Ik

Vo FRPIEEETF TEL
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44 & RBE2L

v%ﬁﬁﬁﬁﬁﬁ*#%%%“2@%%%?%&&’Eﬁ*@
PRGLA R FTHNFFEREFORFLI A AR R O v
}EJ&% > Wright et al = 3 # R G*»- KL F|A K2 B2 oM &
e7°S”W AT e = A5 (Wright and Moffett, 1974) - Oberg et al. 7%= 3 Rl 3%
SHEME 953 8 K ¢, 4& % ek 4] (Oberg etal., 1971) ° i
¥5 Nickel et al. e 7 AR+ 3 ILFAFE M &30 = o wn Poig g 57 0 2
Nhz ke o7 50% 0 @ Bz k2 tshg T B R bt
B QENABERHTETFHE GRS EAS T 2
(Nickel et al., 1988) c F1AF7 7 cirfie & & & 5 11 1] 98 fk > % @

“h;sf

3§

B e E M BT AL B A R DR
fadhEs o TR R L 10 AT LA 0 KB EFT
FEAEHTHOEWN S F RS R b % 2 AR

> Xr 4 2 EA -
A BT R e

d AR R E TR CRFETHEF S RS AR TR
PRMAME 2T RFETFHESTPRERALSERLT LAY A

REFMSFE R RERR S E LT SE [ AAH o %
Tﬁﬁ'ﬁﬂi%ﬁ?%$$ﬁ@%ﬁ&ﬁfi&%%&%ﬁﬁﬁﬁ
HAv o pFT Y % v ik Angel et al. 577 v Angel et al.33 & fE 97 M &
FE AR EUEF PR G S @ H 4o (Angel, 1948) o 2 Moffett et al.
ST RFRFFESF P R EEFER DR od AT 5
Moffett et al. 483 ¥ & R FIE F 5 g & F o AR b g Efim &
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#7% 4] (bone remodeling) » 3% i FE%E A & F = 3 & K& A% k4% T (Moffett

FT
et al., 1964) - Brown et al. /2 j2 7 Jr i & egf g F #7 7 7% =F i Moffett et

Al R R T M E T LRSI W LR &

Br#4% > Brown et al. 38R 7 it RS M & § 0¥ s R4 RIhF R

AR A R AR iR B & U 4 (Brown, 1968)° 78 Wish-Baratz et
AP AR M FREM L FRFAAMRE £2 §EF 2L

#72z % (Wish-Baratz et al., 1996) ©

7’?45%?%}5.&@%’%@@&g"ﬁﬁ%ﬁﬁ?ﬁgﬁﬁi‘aﬁé\{,ﬁ“"f ) ?i—,’%?
s X M EFTE A R H P BF) G N Ao g4 T e -

=

I Y
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4-5 = - ¥ L2 1

_§+‘7'

-\

VREEFERTCRBEEMHE R AR LR OEIR 0 AT
PP B AP RTEARE =+ RIERM S F L
B Rl st R F £ R % & o ZACohlmia et al. 12 ¥7 & #4537 fi7
FHE G ARDFIHFRPIOFEFH ST > ARV R :
~ (Cohlmia et al., 1996) > @ Jasinevicius et al. # Wish-Baratz et al. 7% 3
FEMNFL2PFDOLLFRRDFEFRSF S R R 5
= (Jasinevicius et al., 2005; Wish-Baratz et al., 1996) - 7 ¥ #f5¢ M & §
SLEHLL AR R A Y - KR L T i F R L
B L BT RRBLP ARG BT TR R Al G R
HUTRERE M & F o 2 & & 0 ¥ *hCohlmia et al % * %74 4 5 B e
s IE,

Bg (T ERDPE -

gﬁﬂ

BB AL T G > Jasinevicius etal B E 3 * = o AgT & 5 A&

BEARAFE TN RE T 2 RIFEEM S AR i
TP EAFEAATLEY DARE RGNS F RS )RS
S AT G R AT AR 0 2 M A F 5 - M 5 o Flpt g
AEROR 2SS RIFALILPT R g R RESER  R RR L R
RIFHFF(E 42) 0 ATt e R BT S RIEAET A LAY K
iﬁﬁT@Fi§W§%ﬂg*i’ﬂé‘%%%&iéﬁiﬁf{

A

KA L IR B R H
2

LN'
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% B (Angel, 1948; Bilgin et al., 2000; Cohlmia et al., 1996; Gilboa et al.,
2008; Jasinevicius et al., 2005; Meng et al., 2008; Moftett et al., 1964;
Ricketts, 1950; Seward, 1976; Wish-Baratz et al., 1996) o %4 F* 7 ek
A RAcL (R 42) A RBF LR PRFAT AT GF B
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7 (Angel, 1948; Bilgin et al., 2000; Cohlmia et al., 1996; Gilboa et al.,
2008; Jasinevicius et al., 2005; Moffett et al., 1964; Ricketts, 1950;
Seward, 1976, Wish-Baratz et al., 1996) > 2 Bilgin et al. @ * Er ¥ 44§ &7
SRR A A BB B F R B R AR R T
s ALY L RH X Tend B F P EF L R AL (Bilgin et
al., 2000) - Gilboa et al. p| B L - & B F T L s gr ¥ g i & F p
Bl A BH v iR o v RO E e F K e E B (Gilboa et
al., 2008) - Jasinevicius etal. i@ * T {745 122 fFs 4T o 5 A% > B &
HeH FERA LN EZIRA D RFEFHFH S L85
i8] £ (Jasinevicius et al., 2005) - Seward et al.4* ¥+ 155 B ;8 f L X &b
EREF A ART o S AE R EEFRIEEY B ) A IR
BOERPEFTMEF ALY G (Seward, 1976) -

TRhE - Ry Ry LA R R FEy o REFY
R0 RE R R TR BEFTLR Gl ME T & R
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al., 1996) ; Nickel et al.i¢ * 2 & T g i 5 p| & & T 5 (Nickel et al.,
1988) ; Shoji Kohno et al.®| ¢ * Camper's line i% 5 | & £ & T
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Race Methodology ~ Reference Slice Measurement
This study  Taiwanese = Computed FH plane Sagittal plane 3 8Ll A
tomography
Bilgin Anatolian Cadaver FHplane &3 p ¢HjiS= &4 A Faddire
Jasinevicius American Cadaver FH plane B SR B ---
Kohno Japanese Dynamic Camper's - -
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