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=)l 94 L Z(Posterior joint space) | d~g 7b9
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Fig. 3. Cephalometric Analysis
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5. SAAE
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Table 1. Condylar angulation

of mskeh.
A) SR AZARNA FRR A AZHE
£9) AFA ¥ EFRAE @ 44 3 A

ol abatell 4 Fohodel,

ob) WAE1S) Fuprdel etz 4 % A4
3 Dc-Gn®| 7A4l7} S-Ng=, J_-OI =, w3}

Halsh o2t A7el RS dudol 24
e HREL GRAAE A A5
2} A E71 8 FabAbel AetFaA e 4S54
2to) 9 3§79 4} 744ke}k De-GnAkzke]
Fholsh 4ot 8] 43 A4k8} Do-Gnrgabot
S-Nsj®, dhol3d, wgHHH olFE AT

o Folol] gk T-AHE 27 AWs}gek.
A) S-Ed%st dgel 395 4R 4
3 AAE 24ag0,

m A4

F N o R P R e S R
FHAE ARG, A Aol
P<0.001, P<0.01, P<Q.05 5 &
Z415 90 Azl Tabled 1~149
ol c}.
7k 54 Subsk A wbabAlARAL 9] A 3hi= Table
132 9} 2}, shot 958 FHA4EE A o4
zpe)  HEE|7E 20.32°£8 12°¢10H, JRpdA =
23.02°17.38°, o =}bol| A= 15.09°+8, 89° ¢t ¥d
g] 25 0] Aol T-AA A3 PLO.05 43
] fe4E 2elek
otz shEabAbAl oS flgk Adrke] ol (cut
of depth) &= A wjAkz}e] %if-i] 7} 50.51 %2, 28 mm
g.om, Wzl 510812 18mm, o x}ol4 &
49,502, 16mm gict. W=loll A o 2}8] x| Eel

N

N

2
2
ot

N
1
po 3
s

lo lo
oX v J
nN jj‘
0L [z
o
42

B
ox
Oy
2

-
1

N

unit: degree

Rt. Side Lt. Side Both Side
Mean S.D. Mean S.D. Mean S.D.
Male 23.05 7.96 22.98 7.73 23.02 7.38
Female 15.19 8.89 16.03 7.08 15.09 2.18
Total 20.19 9.06 20.45 8.16 20.32 8.12
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ob7h & g+ Byt T-Ag Az Fa4L A 2 2.260%0. 367mm, A} FE-L 331110, 392mm §
e}, on, FA w4 Au FFo] 2. 31610, 389mm,
o b orEababAl Abzie) 343 A s Zul LEL 2 474710, 270mm, Aul FE 0. 3435+
1. 24" FZ9| 3=+ Table3 3 7o] T4 & 0.380mm 24 Y3 xpolel] it T-AA Azte F
2] Ao A Ay ZEL2 2 5494 0.357mm, Fu} ¥ Qa7 gl AL ® Jebyteh
Table 2. Depth of cut
unit: mm
Rt. Side Lt. Side Both Side
Mean S.D. Mean S.D. Mean S.D.
Male 50.78 2.16 51.39 2.53 51.08 2.18
Female 48.81 2.59 50.19 1.94 49.50 2.16
Total 50.07 2.49 50.95 2.38 50.51 2.28
Table 3. Joint Space Analysis
unit: mm
Rt. Side Lt. Side Both Side
Mean S.D. Mean S.D. Mean S.D.
Centric Relation
Ant. Space M 2.550 0.362 2.513 0.367 2.531 0.351
F 2.578 0.424 2.556 0.424 2.567 0.379
T 2.564 0.376 2.534 0.371 2.549 0.357
Post. Space M 2.223 0.228 0.254 0.329 2.238 0.253
F 2.319 0.458 2.275 0.347 2.297 0.379
T 2.258 0.329 2.261 0.332 2.260 0.367
Sup. Space M 3.375 0.402 3.305 0.421 3.340 0.383
F 3.216 0.370 3.303 0.515 3.259 0.415
T 3.317 0.395 3.305 0.451 3.311 0.392
Centric Occlusion
Ant. Space M 2.357 0.435 2.318 0.315 2.337 0.390
F 2.278 0.451 2.278 0.403 2.278 0.397
T 2.328 0.428 2.303 0.388 2.316 0.389
Post. Space M 2.480 0.277 2.488 0.315 2.484 0.276
F 2.503 0.404 2.409 0.225 2.456 0.268
T 2.489 0.325 2.459 0.285 2.474 0.270
Sup. Space M 3.504 0.404 3.427 0.408 3.465 0.369
F 3.378 0.398 3.384 0.460 3.381 0.405
T 3.458 0.402 3411 0.423 3.435 0.380
T : total, M : Male, F : Female
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Table 4. Articular Eminence Angle and Fossa Height Analysis

Rt. Side Lt. Side Both Side

Mean S.D. Mean S.D. Mean S.D.
Articular Eminence M 48.393 '5.072 50.357 5.834 49.375 5.005
Angle F 44,531 5934 47.706 5.971 46.119 5.607
unit : degree T 46.989 5.654 49.393 5.956 48,191 5.404
Fossa height M 8.171 1.034 8.225 1.050 8.198 1.027
.. F 7.409 0.770 7.406 0.780 7.408 0.768

unit : mm
T 7.894  1.008 7.927 1.031 7.911 1.008

M: Male, F:Female,T: Total

Table 5. Propertions of the Ant. Space/Post. Space and Sup. Space/Fossa. Ht,

Rt. Side Lt. Side Both Side
Ant,. Space / C.R 1.142 1.132 1.137
Post. Space C.O 0.951 0.949 0.950
Post. Space / C.R 0.424 0.421 0.4225
Fossa Ht. C.O 0.442 0.435 0.438

2. BAEIE T4 AAES RS} w9 F
AL Table4 o 2o}k A" g7 Fub Ades

48.191°%5. 404510+, Ade} ol 7.911141.008
mgich Gy gkel Aolol W T-24 A3k &

BRI P

3. & dAzA L] F4 ZY A FA
ol A9 A A FEo] it Fub @A T
o] 82 1.1373 0.950.22 elytel

A ste] Folol wigk Alul sy Te| wge
3ol 4 04383

Z4 mS)RA A A 0. 4225, F4
vhElytc), (Table 5 #%)

Table 6. Correlation coefficient and T-value
between C.R. and C.O. in Joint Space

Coefficient T Value
Anterior Space 0.93]*%* 13.02%%*
Posterior Space 0.820%** ~10.08%**
Superior Space 0.964*** ~7.89%%*
*** P < 0.001

4. Ak, Fab gl A G 24 F4 we
WA A w7 Ao P<0 001 Fl
A e A 2AE R9om 373 Aol o
& T-A4 A3E P<0. 0015504 &2 f23
E R 4c) (Table 6 #X)

5. #9-% 718 A8 Ay FFo i A =1
Al P<O. 001 % FA4E 29, =T
apolol]l gt T-AA Azbe fol4e] gl AR

pher)

Table 7. Correlation coefficient and T value
between Rt. side and Lt. side in each
Joint Space

Coefficient T value

Anterior Space 0.782%** 0.41 NS
C.R  Posterior Space  0.667*** 0.08 NS
Superior Space 0.712%*%* 0.25 NS

Anterior Space 0.774%** 0.59 NS
C.0  Posterior Space 0.568%** 0.69 NS
Superior Space 0.696*** 0.96 NS

* . P< 0.001, NS : not significant
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viebsteh (Table 7 #%)

6. A Fu 7345%% A% ¥l S
-Go, Ar-Go, AH} 3bd T E o) 3255 P<0001
FEANA Fold ol ARBAE VMMJ— = o
Eolol: B}AHF 7] HAE, S-Go, Ar-Go, Aul 1k
A = De-Gn 3553 P<0.001 F5A,
S-E, N-Me #5531 P<(. 01 $Fd4 H24
4 39909 over-bites}i= H2A S Bolz gk
t}. (Table 8 &%)

Cl. FRYUAMM H AT —Er’éiéﬂ%

|

1. & sl Ab=bell A 2] 1270 2] 4

9 7 AEFIFEEL Sz, -\‘_i—rgfl S T
(Table 9 &%)

2. A djAk=}ellA] gko]s3A (F-H plane) ] =gt

DA F 72 FulArts W AletEA ] o

<]

Zo} dxAo] F
Table 10z} z+r}.

AESZFHe LSSZFHE 0.68199 w2 Azl
4% yepyosd, DeGnZFH 4bo]eb= P< 0,001

A5l dE5Eae AAs e

FEA o4 o AuAAT ek ol
obspd wbgubabal AAlolA el AEASH: o)A
ol: A S ¥o|z| 9grr)

LSSZFHE over-bitez} =2 AlalalA &
oy ANBslx P<OQ, 001 Tl A,
St P<0.01 75004 F44 d+e=
el ol

3. A diAbztell A el gt A ) e
St AT ol AbtekE 2] 8] HEAHALE S} a4 of
FH =& FEFEAY AT Table 113} o]
[RaA8 4=

wol
DcGnZ F-H
A BAE

Table 8. Correlation coefficient between Articular Eminence Angle, Fossa Height and the other

measurements.

Other Measurements Coefficient
Articular Eminence Angle Fossa Ht. 0.7184 ***
Sup. Space (C.R) 0.4781 *%**
Sup. Space (C.0) 0.4596 ***
S - Go 0.5218 ***
Ar --Go 0.4795 ***
Dc - Gn 0.3600 *
S-E 0.3220 *
SNB 0.3048 *
SNA 0.2765 *
S —-Ar 0.2929 *
N — Me 0.2850 *
Fossa Height AEA 0.7184 ***
Sup. Space (C.0) 0.4956 ***
Sup. Space (C.R) 0.4781 ***
S —Go 0.5102 ***
Ar - Go 0.4933 ***
Dc —~Gn 0.4896 ***
S-—E 0.4043 **
N - Me 0.3564 **
Over bite 0.2228 NS
*: P <005 **:P<0.01, *** : P<0.001 NS : not Significant
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Table 9. Cephalomentric Analysis

Male , Female Totat
Measurements Mean S.D. Mean S.D. Mean S.D.
Linear measure. unit : mm

S~-N 72.62 2.85 68.98 3.10 71.30 341
S~ Ar 43.17 6.68 37.16 3.99 40.98 6.50

Ar - Go 55.32 5.24 52.16 4.19 54.17 5.07

N — Me 135.93 4.96 128.69 5.86 133.30 " 6.31
ANS — Me 74.46 3.69 71.34 6.34 73.33 4.98

S - Go 94.65 5.29 87.28 9.57 91.97 7.90

Dc —Gn 124.35 5.33 117.64 5.40 121.91 6.22
S—-E 24.17 3.06 22.76 2.87 23.66 3.03

Go - Me 79.86 3.83 76.94 3.51 78.80 3.94
Over bite 3.33 0.74 3.29 1.09 3.31 0.87
Overjet 2.46 0.56 2.43 0.59 2.45 0.56
Wit’s -1.2 1.30 -0.85 1.50 -1.07 1.37

Angular measur.
unit: degree

SNA 81.93 2.68 80.88 3.63 81.55 3.06
SNB 79.12 2.59 77.53 3.61 78.58 3.07
ANB 2.75 0.99 3.34 0.89 2.96 0.99
Gonial A. 118.20 5.99 119.14 5.90 118.55 591

U. Gonial A. 44,07 3.35 44.26 2.68 44.14 3.09
L. Gonial A. 74.28 441 74.75 5.17 74.45 4.65
AES < FH 50.48 3.47 52.21 2.78 51.11 3.31
LSS <FH 52.26 5.29 54.41 6.34 53.04 5.1
DcGn < FH 51.35 2.96 51.37 2.36 51.36 2.73
AES < OF 40.77 3.03 41.50 3.36 41.04 3.13
LSS < OP 42.21 4.62 43.45 5.75 42.66 5.03
DcGn < OP 41.66 1.75 40.93 2.30 41.34 1.98
AES < SN 57.37 3.81 60.69 4.67 58.58 4.39
LSS < SN 59.24 5.69 63.13 7.82 60.06 6.72
DcGn < SN 58.19 3.53 60.19 4.00 58.92 3.79

AESZOP,LSSZOP#}o]oll &= (.5953¢) =& 4}
#AAE 29om, DeGns OPoLE P<(, 01 &5
ol 4 F2l4g B e

LSSZOP3} over-bitesl= P< 0,001 <344
o4 e AgaAE Bgon, DeGn< OP 2=
AaaA 2 f24de] gle Aoz ebyte}

>

4. A HAkzbol4 S-Ngud
e
=%

e
4

9

A%

of g A g7
Z 73459} o 34 o]
Table 1297 c},
ESZSN3} LSSZSNatejell= 0, 76072
A A5 velWes, DeGnZ SN, SNB, SNA

HEREIE P<0 001 54 #94 de Aba



Table 10. Correlation coefficient between the AES < FH, LSS < FH and the other

measurements
Other measurement Coefficient
AES < FH LSS <FH 0.6819 *%**
DcGn < FH 0.5228 ***
AEA ~0.0092 ***
Fossa Ht. -0.0543 NS
U. Gonial A. -0.3942 **
L. Gonial A. 0.2356 NS
S - Ar -0.2836 *
S_E -0.3246 *
SNB -0.2965 *
ANB 0.3168 *
LSS<FH AES <FH 0.6819 ***
DcGn< FH 0.4066 **
Over bite 0.5157 ***
ANB 0.4395 ***
SNB -0.3631 **
*:P<0.05 **:P<0.01l ***:P<0.001 NS : Not significant

Table 11. Correlation coefficient between the AES < OP, LSS < OP and the other measurements

Other measurement Coefficient
AES < OP LSS < OP 0.5953 **¥
DcGn < QP 0.4306 **
L. Gonial A. -0.3104 *
Wit’s 0.3063 *
S —E 0.2858 *
LSS < OP AES < OP 0.5953 ***
DcGn < OP 0.0812 NS
Over bite 0.5312 ***
Wit’s 03164 *
ANB 0.2823 *
*:P<0.05 **:P<0.01 *:P<0.001 NS : Not significant
AAE ¥ oich abE A28 AdEAAE Y De-Gn ZAAEE 7S Aol
LSSZ SNat¥ DeGn< SN, SNA, SNB, ANB o] &k T-AA-E& 22 8§t Azl Table 133
3HE S 31 P<0.001 4Fo| A over-bitesb= P< Q. Zrel,

01

ol A
5.

A el xpoll 4

_‘_rg]x% ol

o
HAF

Aol

= Akl vPEF Arh
A Eet A

AES$} LSSz im: Al 7
P<0.01 54 &

]x—)o] o]% 2]

qul 5ol 4
02 et



Table 12. Correlation coefficient between the
AES < SN, LSS < SN and the other

Table 14. Correlation coefficient between the
S—E and the other measurements

measurements

Other Coefficient
measurement

AES<SN LSS<SN 0.7607 ***
DcGn < SN 0.7386 ***
SNB -0.6500 ***
SNA -0.5567 ***
ANB 0.2883 *
Go — Me -0.4152**
Dc —Gn ~-0.4171 **
S —Ar -0.3505 **
S—N -0.3369 *
U. Gonial A. -0.2550*
L. Gonial A. 0.2828 *

LSS <SN AES < SN 0.7607 ***
DcGn < SN 0.5676 ***
SNA -0.4835 ***
SNB -0.6233 ***
ANB 0.4373 **#*
Over bite 0.4357 **
D¢ - Gn -0.2685 *
Go — Me -0.2526 *

*:P<0.05 **:P<0.01 ***:P<0.001

Other measurement Coefficient
Fossa Ht. 0.4043 **
AEA 0.3220*
Post. Space (C. R) 0.2634 *
. U. Gonial A. 0.3415*
S — Ar 0.3118*
Dc —Gn 0.2952*
DcGn < FH -0.3587 **
DcGn < OP -0.3387*
AES <FH -0.3246 *
AES< QP -0.2858*
*: P<005 **:P<0.01
gk AES$} Dc-Gne Aol frolde] glv Aol
velytom, LSSe} De-Gn7rel ol gholsynl

3+ SNl 4= P<0.05 $54 #24E 2
A=k 2k e ZE 9] ApololA = F2l4 o]
gA vhebkeh,

6. A WAl S-Estgat dgol 33

© = EE7e Abal 3Al & Table 142} 2bo] JEbyt

cl

A9} o], DeGnL FH 8553 P<O. 014F
o] A AlaalAlE B4l ow AEA(Articular Eminen-
ce angle), U. Gonial angle, S-Ar #%5%3t P<

Table 13. T value between the AES, LSS, and Dc-Gn line

Measurement T value
AES < FH LSS < FH -3.04**

DcGn< FH -0.55NS
LSS < FH DcGn< FH 2.13 %
AES < OP LSS < O°P -2.66**

DcGn< OP -0.82NS
LSS < OP DcGn< OP 1.60 NS
AES < SN LSS < SN —3.12%*

DcGn< SN -0.17NS
LSS < SN DcGn< SN 2.08 *
*: P<0.05 **:P<0.01 NS: Notsignificane
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Table 15. Comparison of the Submental vertex analysis

n condylar angulation (°) cut of depth (mm)
Dumas 30 21.03 48.8
Williamson 88 24.20 51.0
Beckwidth 51 233
Paik, HW 50 18.5 51.86
Author 44 20.32 50.51
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Table 16. Comparison of the TMJ Space measurements in centric relation and centric occlusion.

centric relation unit : mm

n Ant. Space Post. Space Sup. Space
Dumas 30 237 [LNS 272 * 3.47 NS

19 2.37 * 2.65 * 3.45 NS
Williamson 20 2.2 * 2.0 NS 3.4 NS
Taylor 2.35 * 4,2 *
Ismail 40 2.35 NS 1.92 NS 2,75 *
Author 44 2.54 2.26 3.31
.centric occlusion.

n Ant. Space Post. Space Sup. Space
Williams 20 1.82 * 2.10 *
Ismail 40 2.15 NS 2.21 NS 2.94 *
Author 44 2.31 2.47 3.43

* : significant in T-test NS : not significant

o] Williamson®® Taylor*® Dumas®*%) Ismail 3}
Rokni®V5 ¥l A JEbt o, Dumas™e] $
Zxul Al ZE 9 HFzkal Ismailzt Rokinie]
Tk T- 43 A3 fre4del gl AR el
st
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31, Williamsons} Ismails} Rokni¢] & Brl: 34|
vebsiAnl frol4d 2 gle Ao ® byt
Aulgld FE o MFzke Dumaset Williamson,
Taylors Xr}e 2 2+8 B 97 Ismailsl Rokni
59 R oh= =2A JebybEs], Dumase)l Willia-
mson®] FF |9} Afolell= Fel4de] Gl A=
2320742 8
FA oA e Ay AAd FEE FFI-L Willi-
amson® 3} Ismailz} Rokni™ ¢} zh2 ol A e}
o Ismailsl Rokni®) F=z]9le] xbelel] uldl
4L glA velston, Fuk gl FEY HF
A% Ismailsh Rokni®] 373 Roks 2 veby
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dzj5le AaE veldcl sixat ALY A
ol A AukalAd FZol o3t Fubabd FZ uiE
£ 113724 FAZ YA 0.9503 vl L
Stuart 2} ADP (Academy of Dental Prosthetics)d]
A Q83 %8} (rear most), A (upper mo-
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3= o, o35ly ARy Auld4 Ayt
Fulakd 359 Aust AR AAE e AS
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liamson$g-8] o -Tole Al viebyie)
olshgrol akEel whet AT EE HEgel A
ol Zoduhtiol Aol glxnl, WA Aol A
Hol& F%(space) & AA A FAHZFo| ohd A
& olslsiof gte}. stetal-Tof AL} Abolol= Wb

_9 8._



A4 AN BT 4 Qe AN 2L T
7% A2 (dense connective tissue) 22 #}of
7 AEA 4A TEolknE T 4 ST o
t}ee, w 3lte] o] felw Yale®™ Mongini®®) Qb
mgo] Ry 2 shebskrel e Foye)
chekgto g qlgt ulshAal AolAE n#H ok
sl £Z719] Aolx YE Aoz Am
BE 70 FUAAEY FEgd 48197 An
HAd ool ol 7.911mmE vieluke} ojgh-2 Ric-
ketts &) 54°9} 7.4mme}E =polr} glew|, R oAF
¢} Ricketts®] a7& agduiyjel A3t Aolst F
79 5402 sqlidvn AAsch @8 5719
ZALESL Rl Fo] Atolell: ARt ARAAE
Vel 2w Moffettol] &)sbd 4 §-]9) FubA}
£ aele] golo Frbel A8t 24T 40d
x F 3o olfdeE AadsT it =
3ot shEo) ddsol 5= Ar-Go(ramus height),
J&% 2= 9 $okd nAsE ¥ A
Q) e, A
1 Eol Abojell e AAAAE A F3H AR, K
Qe AaaAle Vel 2 23
Sckuyler"’ Owen®*? Roth*, Mchorris®, Matt-
hew'?5-0] x| g2 =z 2|49 discluding pathe}
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oX -r‘

9] )7 = (over-bite) o} 3

Corbett™® = 3}erZ o] Auk o] %4 3letatT9
o] (path)-& 4§71 sefel 74bxel dsis
71 alFoll A Fr1e ZAxES A=Y discluding
path®] Hel& Fasicix sk

Bellz} Harris+ mitsS 43349
2 A "o 4w AR AHFIE
o) g AtmaAE FHuAbd Al &4 (Lateral
Cephalogram) il 4 i*]—a}ml 748 AalaAlE M3
ek £ ATFAAE B FrIe] AAGEE41.04°
(138.97), Aratxzje] A&wo] 74T 42.66°
(137.3°) 24 Bells} Harris®] 132.2°9} 127.4° ¥ ¢}
7k & zt& vebyARl, ARaAl s P<O0. 001
FollA B F94¢ 2 Ak (Table 17 3%)

Huffer® = S-N Hudg& 7|5 +%5m o2 5}
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Table 17. Comparison of the AES and LSS angle to the reference line and coefficient value.

n AES < SN LSS < SN Coefficient
Huffer 15 111.1° 102.3°
Author 44 121.4° 119.5° 0.76

n AES < OP LSS < OP Coefficient
Bell and ° °
Harris 17 132.2 127.4 0.91
Author 44 138.9° 137.3° 0.5953
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ABSTRACT

A STUDY OF THE TEMPOROMANDIBULAR JOINT IN NORMAL
OCCLUSION USING T.M.J. TOMOGRAM AND CEPHALOGRAM

Hyoung Seon Baik

Department of Dental Science, Graduate School, Yonsei University

(Directed by Prof. Young Kyu Ryu, D.D.S., Ph.D.}
(Assist. Prof. Young Chul Park D.D.S. Ph.Dj

The purpose of this investigation was to know the means of the T.M.J. space and to compare
spational differences in centric relation and centric occlusion by the T.M.J. Tomogram and to
study the correlation between the articular eminence slope and the lingual surface slope of the
maxillary central incisor by the Cephalogram in near normal occlusion subjects.

These results could give contribution for the diagnosis of orthodontic treatment and T.M.]}.
dysfunction and the assessment of orthopedic treatment and orthognathic surgery.

44 young adults (28 men and 16 women, 21 to 27 years of age) were selected from the Dental
students in Yonsei Univ. )

Criteria for selection was normal occlusion, no clinical signs and T.M.J. dysfunction, no
history of orthodontic treatment, and no missing tooth.

After submental vertex view analysis, each subject was given the T.M.J. Tomogram in centric
relation and centric occlusion and the Cephalogram was given with Quint Sectograph.

All data was recorded and statistically processed with the CYBER computer system.

Results were analyzed: the following findings and conclusions were derived.

1. The mean value for the combined right and left anterior joint space was 2.549mm, the
posterior space was 2.260mm, and superior space was 3.31mm in centric relation.

The anterior space was 2.316mm, posterior space was 2.474mm, and superior space was

3.435mm in centric occlusion.

2. In the centric relation position, both condyles were placed more posterioly and superioly
in their fossae than in the centric occlusion position by the spatial difference.

3. In the centric occlusion position, both condyles were more symmetrically placed in their
fossae with equal anterior-posterioly rather than in the centric relation position.

4, The mean articular eminence angle was 48,19° and the mean fossa height was 7.91 Imm
A strong positive correlation between the articular eminence angle and fossa height in T.M.J.
Tomogram was found. ‘

5. In Cephalometric analysis, there was a strong positive correlation between the articular
eminence slope and the lingual surface slope of the upper central incisor to the FH plane,
occlusal piane, and S—N plane.

6. There was moderate positive correlation between the S—E measurements and the fossa height,

articular eminence angle, and DcGn < F—H.
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