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19841 <HPE dAFTAe] gl AAalollA
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godw gk, =3 Goldman® Taylor
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W, wedged ] HF¥ejst ke oWl Hen
ot B et Aol Adn Fgm, FHFe
Aol Aele FAFe &4 daide] A
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L 359 5 ne fAsgY TR i
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ing path) 7} v 2 A-¢ AXFo] slaka sz
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dct. A5 AW BH g7 P
&3] wiEol FAHE7IS Fejot AAY A
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2% 4 da 7o Aot AABAE B
o ApAE HoAg g Aok, zE G 3 Y
=%, odd, HAG @ AF5E BAI 9
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9 otgd A gFe DAl AW shebn
%o} gAMbl W Arlol havtel 588

F3A ek,

otgtd Fojef F5, AMTAN o BAH FAF
< F22 A5t 2Hd g gl WY
32k 419 (34 147, A= 279, HFAH
31.24) 3 orBAE Yo YAFAol glow,
2, AXNE Aol dx A HTAE Al
& AEA7) gl AEdgta | FAHe AHg
A 209 (FAE 109, 3= 109, HFAH 22.5
ANg 74 AFEH gzFes AAsid o
FojAe g skt

2. gy

1) SNTEle B
7ol AR 83 FAREAE )

A7)z Aol TPARE FARES T ¥
AFANAAE B4 fol AL T4
A4S A FALENE BAY F BI5
.

2) slotnpso| 4B HAzte| HY

=8 Zzulsk  wlal A AR (Submento-vertex
view) Aol 4 #-9-Z& ge|x o] Z7 A"
ear rode FHAuwrAL dAsto olF ZIFEA

oz dgeh. o ZIEAFN A7 medial
poles} lateral poleS AA¥ Alo] °|F+ %
=& stetafeo $HA AR Foic.

3) HCHZ0|(depth of cut) el ZH

AT NARE A oA B A A
&} adjustable angle boardAbel] 3 &]7]x,
0.05mm7t=] &3 7153 wojre] calipers®
adjustable angle board®] HAlHel FolE =
Ak, o7)ol FfuloA stetaFol FA
o) HFEARY 1.5eme tidled o] 435
Axtzlolz s,

4) SEARMAL

(1) FH-Zulde wlaALA ARl (Submento-ver-
tex view) ] &<

Aupztod A (Fof X-ray) & o] &3
FAet 90kVp, FAF 300mA, :=F4]|7F
2-0.25sec, TFD 40inch Abej= &3ty
o A FHE ez A< o] %
wo] Wl HFPstn wpte] F3) o) HEE
AAA e, AFE7Y FHALL 3¢5
ear rod®] A&, FHAEL stet FAF
o WlAHE AUEE g F &g,

2) 94#d =F PAAAA(TM]  tomo-
graph) & 23 (Fig. 1-3 #x).

Toshiba %% A (Diagnostic X-ray
apparatus with radiographic, fluoroscopic
and tomographic system)3 o]{3tgon,
HAgk 70kVp, WAF 100mA, A= F

<]

r_>*_
B
2
0
o

e E kg ek ey A=
2002 stglet. Z AR FE-Euek wAkA
AbAol| A ol shobatRo) R AL B A
7] A Ew3 mcekxl adjustable angle
boardE °|-&3l3ler, Hxtzels 243 o
%, RS Aoyl A @A Qe F
Amge Aol acrylic resine.Z A&ZF 1
inch bite block& €23+ Al 1 inch A
T4, 283n AR stdF 2xz A
AFHES o Ao) ATAHE 3, $30l
A & 3ksiet.

(3)  FEuArA
radiographs) ¢ &3]

2E 44 HA4AelA S.S WhiteAl (Marks-
man II) 9] &7 5 o|&3Heny, HAt 90
kVp, FAF 15mA, =FA7 1.67%, TFD
150cm =7 3tellA] #Fstgdct. ohaale o
o]@w o] Ao FHo] HEE

al

7+ 24 (Cephalometric

% ear rod
E ol &3l FHE nAHAFon Hol= FAl
a3 Aol A &ed ksl

4) A8d "E cassette

EE #9A] ALEE 87%10” Fuji filmg o)

43927 medium speed screeno] Xztz]
cassette (Okamoto Co.)§ °]-&3}3it}.
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5 WA AFY A& # E4

Fig 1. Tomograms in centric occlusion.

Fig. 2. Tomograms in 1 inch opening.

Fig. 3. Tomograms in maximum opening.

e  9labd AbAE tracing  acetate
(Dentarum Co., Germany)& °|&3tod 3=

Y atel A BALE A&t Axe A A4
05744 54 7h5d A4RAE olgdge
o, AF AFAlele 0.05mm7tA F4 7}
=& oo} Calipers—g °]%€>’}'9&D}-_ AZH
43% Thurow(1970)27¢] ) g FE o] &3}
o] AALN2 £A3Act 7 ZAL DA

—_
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Reoz dheirt.

A. B cHEYIALM AFXI(TMJ) tomograph)

3= A
¢’ L cAANA FAE 10 BAH shie A
d:spetatye FAHozA HF FHI
23 Zolg A& AAAFEE HAE
o] o] AAZAFH WA NS 2o T
oA FriAe] uhve A
c
A OH /
b f a

e:ddolA BAol £48 ol shetatFel

A4A% e A

f1odol A AQel MR FAe| 2htE A

g’ DA shepahTe) AR

g g AslA Dalel 42 Aol IAste)
Fels) bt A

b FAS sletase A3

hih"dold FAlel 4l Aol zste)
Qs P 3

i1 GALel shet #%o} Ashe A

i:GAel BAS whie A

i HALo] shetahse} Ashe A

C o
B h
A ¢
b g/ o a
F
D
E

Fig. 6. Reference points and lines for joint
spaces.

Fig. 4. Reference points and lines for glenoid
fossa measurement.

B
AN/
b :

J

H G

Fig. 5. Reference points and lines for mandibu-
lar condyle center and measurements.

Fig. 7. Cephalometric Analysis.
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j: HAZ BAe] wtvte A

A ast bE AAsFdE AUIEA)

B:AAd# st sietaTe FHAAE
A Al
AR FYPape A
R PO e S

O Mmoo

o

o

0\

G

2

.

ob

rr
o gt

o

c-c” : Aulubd 2 E

(3) 1 inch AT} A ATFA 9
o 94A

) XZojAel $A L 71FAT HAshAA
stetnt s ol AA4dS Ave AL Fa 7EA
3 BAG7)L shtE Aol sgAFo] #HA4
o] A Alole] FHA ],

AR A 47 FakeAA) ="2 B4

ol

BE

e ERERCE REEX
ghbe AlA shetatel A4 A
9 +370.

B
>,

B. SEGAI A ZALE (lateral cephalographs)
(1) 7154, 71FAE AAAA+7, s
AgHA“="2 FA
a . porion
b : orbitale
A:ast bE AAZ ACIEA)

B: el 347 Anl ANEE 92 A4
C:magrle Fu AAES G2 A
(2) AZFE

BLA: AEAR Ao AAE

CLA: BAEAY THAAE

m. A74H

|. sletntsel $EHAALZL

stetatfo] FH AR AT 21,
720, BALFOAE 20.132 vElgch =g
2529 vmelde FATY HFstetaTe
AAp7ro) 22 45°% ZpAIA WVEhtm, AT
o #AZslotabF el AAbzbel 19.07°2 ZHAE
Al viebykch(Table 1).

Table 1. Angulation of Mandibular Condyle
{mean £S.D., c’)

Both Left Right

Control 21721648 2245 1562 20.99 £7.17
Patient 20.13+9.14 19.07 £7.43 21.19 +10.47

2. CHEATEAA HeO|

Aehole HAToNA 6.63cm, BAZA
6.57cmo2 bEhgen), H$E ulmolqE
HA4F, BAE BE FAY 42T 2dn
{Table 2).

Table 2. Depth of Cut fot Tomographic Examination
(mean £S.D.,cm)

Both Left Right

6.62 £0.37
6.66 £ 0.44

6.64 £0.40
6.48 £0.61

Control 6.63+0.38
Patient 657 £0.46

3. stetnpel nFn £F

shebabro] wAL AATAAE 6
AAFAHME 6.22mmB o] BAFY HZo|
A 7.1lmmZ b3 & $3F 291, #AT
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Tahle 3. Height and Width of Condylar Head {mean £S,D., mm)
Height Width
Both Left Right Both Left Right
Control 6.66 £ 1.83 711 £1.97 6.21 £1565 1242 £149 12701142 12,14 £1562
Patient 6.22£1.36 627 £1.48 6.16 £1.21 11.93%192 1177 £2.02 12.10 £1.81
Table 4. Height and Width of Articular Fossa (mean £S.D., mm)
Height Width
Both Left Right Both teft Right
Controt 1020 £2.04 10721242 967 £1.38 21.08 £2.08 21.00 £2.19 21.15 £1.,97
Patient 9.80 +1.98 991%153 987£235 21.24 £3.03 20.69 £+3.77 21.78 £1.89

Table 5. Superior Joint Spaces in Centric Occlusion

{mean £S.D., mm)

Both Left Right
Control 415%£093 430+098 4.01%0.85
Patient 3.47 £1.31 3.48*137% 346%1.24
* (P < 0.05)

Table 6. Anterior Joint Spaces in Centric Occlusion

(mean £S.0., mm)

Both Left Right

Control 270+073 256*0.78 286%0.64
Patient 3142106 3.01%*099 295%1.12
o, w3 A4Es fAEe #HS A st
Arolellz gta & FAE Bt SAT
Solde gl sttatFe Zaae AA
o4 12.42mm, FAEolA 11.93mmz 3
ol 4] tha e £AF Boo} FATH

2 _\% BY
o

Lo oo X o R o3R
X
iy

doich. =@ A% vlal s ol
Aolel A FARE +AE wgen B

o £ AolE

el ol ot (Table

dAete] w72 HAE4 10.20mm,

Table 7. Posterior Joint Spaces in Centric Occlusion
(mean £S.D., mm)

Both Left Right

3.08%0.85
283+098

2.90£1.08
4.11 %9390

299 £0.97
3.47 £7.07

Control

Patient

Azl A 9. 89mm=E vhis
AT FoAde et AT
10.72mmz 744 2 222 wglow,
o] #HZo)A 9. 9Ilmmz 7}AALS 43
=

PA ool F72 AHAFolA 21.08mm,
zpFol A 21.24mmE FAHEE X2
5, #F5F @z E AR FHE
{Table 4).

Futad g HATAE 2.99mm,
AFo A= 3.4Tmme o, FHZol|A
£ 2.90mm, AFlAE 4. 1lmmE bt
Aol E BYo) FATHoZ Fojt Aol
Aol (Table 5,6,7).

5. S wEs oMo
FAZFHAA ] #A

TEE
A Aol A 4.15mm, FrAbFelA 3,
apold Hglon)



Table 8. Condylar Position in 1 inch opening and Maximum opening (Mean £S.D., mm)

1 inch opening Maximum opening
X Y X Y
Control 0.99 £3.65 -1.75%£1.01 6.09 £3.55 -1.38 £2.47
Patient -3.20 £4.69** -1.25 £1.87 1.70 £596** -1.37 £1.85
X: Anteroposterior movement ** (P<0.01)

Y: Superoinferior movement

gtk 28y #3FelAe FARAHLE F9
g Aol& H 3 rh(p<0.05). 7. Aetmz|el MEAAITS BEEI F
AYDAFEL AAFolA 2.70m, FHAT ALEStO] 1A
o4 3.14mP o™ HLE v|meMe FAHGE
FAFEAt Aotz e AT BAG] FTUAAS
£ AT 47 65.60° 58.88°, 3hApfol
6. | inch ZHTAI2H ZHCH7HTAIS] stetntFe AE 67.14°, 59.70°% ZtzelA FAE A
uks 2 B9k ZAFolA ArebAxe] dEAAEe}
BAG7) FUAAE Aolo] EASHoD §
1 inch A4 FAF7]el g stetatFo o3 AdAAE ehtA EteH(Table 9,
Fubel A= AAEAA 0.99mE B F 7]l 10) .

ulan Akl X3k Wk, Aol A= -3.20
mmE FAG7] Fulo] A st BATHL
2 Fro g zbolE e TH(p0.01).

=3 BAg7ol A HtIRe 4es
& HAF, BT 25l #A §7] syl
AR Aoz dehgor] FTeld FAR
A% ngch,

Hoj 7“‘?‘*] R A A= *oL Table 9. Inclination of Upper Central Incisor and .
Fol 4] 6.09mm, 5}7‘]':11‘03]4 1.70mmE 34 Posterjor Inclination of Articular Eminence
£7] Aol YA 3= Ao velgon FA (mean £S.D., *)

#4o2 % Aol & RATH(p.01).

= A E 7 2% 3dg] skt Upper central incisor Articular eminence
ol Y5t Aoz Jehyon] SFoad A Control 65.60 £ 6.04 58.88% 9.18
$-AHEE 422 B9ch(Table 8). Patient 67.14 £8.41 59.70 £9.08

Table 10. Correlation coefficient between Inclination of Upper Central Incisor and Posterior Inclination of

Articular Eminence

Measurement Coefficient (r)

Inclination of Upper Central Incisor Inclination of Articular Eminence 0.41

{r=0.41,P<0.05)
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8 gk AdAE §lvta 2a3gich 2
2]} Lindvall®} Helkimo (1976)28% 8}ALA1 A
ALel AL Alolell FF gt AaAlZE 9k
3 23 = U}, =3 Christensen?t
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AN e go] ofdo]lEAbelalA o =
Aol FrhE{wA] Fabe] AlstHctn 39
=], Madsen(1966)'2-2 2044 304 A}e],
Rieder%-(1983)30-2 304041 394] Aleo|e] of
Aol Zurscts g, Weinberg (1972)2,
Mongini (1981)%, =& 32 Madsen(1966)'2-&
i zke] Aol Z AdbAlZE ¢l B s}
oith. =3} Pullingers (1985)3-& o 4o 3%
Fakeyo fAE, $AL AFAYS S A
shod of4Jo) 739 ZiAIA Q] A dale] Hulw
A7b FolFogd oA 7)5abel Fugo
bz Bud w) e,

2 ATl oHAH Vst

-y

o &

=

o
=

odedo] 31.24 Aon, o34o] 65.9%, HFA-L
34.1% 24 Fizke] Awle o 1:20]git},
o] 21-& Rieders (1983)%, Katzbergs (1983)20
ol Ruop frAMSte. £ Aol oj4do] FA
2ot v 8ol & o]fE o] FAR
o} o] Z7te] "lbele 5ol tiE A} 9
71 We]l Aog Atz

stetabro) FH A el 19506
Updegrave®®7} 2% 3 205 233 o]
2, Williamson3} Wilsons (1976)%& 24,
59°, Goldman3} Taylor(1985)*9%&  21.69°
Beckwith 5-(1980)%%, 24.31°, Krenkel &
(1989)%®,  21.23°, Tadej®t Engstron%
(1989)*7& 19.60"2 R.w3}gich.

2 AFelMe sttAFe 3 AL A
Aol 21.72°(2 22.45°, % 20.99°), 3=t
ol A 2013 (= 19.077, § 21.199) 24
Updegrave (1947)3?,  Goldman 3  Taylor
(1985)%4, Krenkel5 (1989)%, Tadei®t Eng-
stroms (1989)°7] 2 19} FAECE. E§t
198511 Christensen®%-2 gkt 73},
AAFF9 F7,  F% 2 % (osteophytosis),
44-24 7] ?S:IE}],] bt];i]-%—o] 1/]»F, 1,}-‘— 7:]° X‘lxl—
THot stetFFe] £ ATl ZriEdm
B3 ub Qo

g Al Axkzlolo] HaA= William-
son¥ Wilson(1976)%-2 51.0mm, Beckwith
% (1980)%= 45.0mm-46.0mm= ¥ 1.3}9] 0
=, 7133 (1989) 29+ 64.0mmE B2 3belch.

£ AFol e FA4FAA 66.3mm, A
oAfl4 65.7mmE 7] 2 1(1989)20e] 2] e
+AFet Y Williamson 3 Wilson (1976) 39,
Beckwith (1980)392] ¥ 19} tfsik Z Ao
Bolch ol & dFolA o]&¥ adjustable
angle board#FA|¢] FAlof 7] AHez 4}
g5},

stotatFo] mA I F74o Asle] 19899 7
9= 2k 5 1lmm, 11.20mmz H.v 3l
) it
-2 AFolAs AHAFAlA 6.66mm, 12.42
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=& 9k
=33 Cii'?‘i/‘i 1966
A 27 9.00mm,
20.50mm, o] AolAE 77t 7, o3mm, 19.14
mmZ g4 3} o AAfolel| ok Aolzt 9tk
3t9om, Blairg (1973)402 Z7- 10.88
mm, 20.69mmZ X 33} u} 9},

B oA AATAA HBAete] 17
10.20mm, 742 21.08mme|lew, 3+
dlMe Z7 9.89mm, 21.24mmZ  Blairs
(1973)40e] B9} FAFSIA L X“L:T"*P 3=}
FAbe], mEja Feizkel Aol QlelA® &
Agtxo g %Qa apol= ol A== ¢oket.

BAg79 FRAANESY n7dL BAH 57
A EAPA A= (Remodeling activity) &
dloddlr] o Foff F e 3tch. 1987\ Hatjigior-
gisS®e AA AAAAdE 2T Ao T
Ag7lel FuhAAsE 51.0°, FAot 3l
AE 56.15°2 23skgdoh. =3 Ricketts
(1950)3= 54.0°, Goldmans (1985)%42 50.
30°, Angel(1948)*»-& 37.03°, Blairs(1973)*"
© 20.25°% B3 v} g},

2 Aol A= A4l 58.88(= 60.5°
4 57.25°), #HATolAM 59.70° (= 61.17°,
57.25°) 24 Hatjigiorgiss (1987)%®, Ricketts
(1950)*9¢} ® 3et+ FAR8h+ Angel (1948)47,
Blair%(1973)4Ve] Buso}e cofxd Ao|E v}
el ol AL BAHEI] AR ZAol Sl
A o Foll 4| & Hatjigiorgis(1987)*¥7} A&
g 9L o] &7 wFow AgE),

DA} vl M 259 FHel Ao =
At 24 1983 Berrett?= JHAY %7
Aol HAdate] £A4E By WfFol FA s
o] wlul, Acislw] wiwiz AHF=Eo] FAF
o] FolAA=r] FHFo} AHe} Alo]o o
Al FFS v|AA Hozy Tt T
9 Holz st =3 Weinberg (1979) 9+
FA R Ago] AFE Fulbolt AoR
393 Agerberg (1969) 42
= i L o R s B B
WA S-S FoAoke AS BHojFo] Heopr)
BA S BEIAdrde RE AT 9F U

rlo

.

1
A=
3}

1

rl’n ﬁi JE r«

FARYES Aol Al e A BA
FEo] #g AF2A  Ismail®t  Rokni
(1980) ¥+ Alel 2.82mm, Ad 2.1lmm, ¥
8 2. 14mmZ  E3u3¥en,  Goldmans
(1985)%4-2  Aul 2 78mm, A4 2.69mm,
Taylors (1972)29-& A4l 2 20mm, A 4.40
mmz A/ Adute]l  1/2ztn Rty
Katzbergs (1983) 92 ottd Wz =zl
A FURATR/AY DA T F g2 AL
T3 wlamAl Foldk Abelzt glvkar ke,
Weinberg (1972) ¥+ #-7¢] F3}%, Mongini
(1981)¥= AwdzE oA 75l &)
o e BA glvka ¥ o).

2+ dFelMe AAFlA A 4.15mm,
2.70mm, Z4} 2.99mmE A9 Fekat
%2 [smail® Rokni(1980)'®, Goldman
(1985)*), Taylors (1972)292] ¥ 3¢} §-Al
stoden, Auld3Ee Taylors (1972)29
o] ¥we} FAEFSIch. ﬂz}:r"*’ﬂ/ﬂt Al 3,
47mm, A¥ 3.14mm, ¢t 3 47mmE 72+
AFFe 277t fAslg e, AT v
ol #FHZ=of AulAAZZoA EASHoZ
T AolE Ko (p<0.05). = AY/F
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— ABSTRACT —

TOMOGRAPHIC AND CEPHALOMETRIC STUDY OF CONDYLAR
POSITION IN TEMPOROMANDIBULAR DISORDER PATIENTS

Min Sook Kim, D.D .S., ¥wang Jun Ko, D.D.S., M.S.D., Ph.D.

Department of Oral Radiology, College of Dentistry, Chon Buk National University

The author analysed tomographic and cephalometric radiographs of 82 temporomandibular
joints from 41 symptomatic patients aﬁd 40 temporomandibular joints from 20 asymptomatic
young adults,

The results were as follows;

1. The mean condylar angulation in control group and patient group was 21.72 £ 6.48°, 20.13
+9.14° respectively and there was no significant difference between two groups.

2. The mean depth of cut was 6.63 £ 0.38cm in control group and 6.57 * 0.46cm in patient
group.

3. Mean height and width of condylar head were 6.66 + 1.83mm, 12.42 £ 0.49mm in control
group and 6.22 £ 1.36mm, 11.93 £ 1.92mm in patient group.

4. The mean height of articular fossa was 10.20 £ 2.04mm in control group and 9.89 * 1.98mm
in patient group. The mean width of articular fossa was 21.08 £ 2.08mm in control group
and 21.24 £ 3.03mm in patient group.

5. In centric occlusion the superior joint space was largest (4.15 £ 0.93mm), followed by the
posterior joint space (2.99 £ 0.97mm) and the anterior joint space (2.70 £ 0.73mm) in control
group. The superior joint space (3.47 £ 1.31mm) and posterior joint space (3.47 * 7.07mm)
were same in patient group. There was significant difference in left superior joint spaces
between two groups (p < 0.05).

6. The condylar position in articular fossa was displaced anteroinferiorly (0.99 * 3.65mm
anteriorly, 1.75 * 1.01mm inferiorly) in control group and posteroinferiorly (3.20 * 4.69mm
posteriorly, 1.25 * 1.87mm inferiorly) in patient group with 1 inch opening. In maximum
opening, it was displaced anteroinferiorly (6.09 * 3.55mm anteriorly, 1.38 £ 2.47mm in-
feriorly) in control group and anteroinferiorly (1.70 + 5.96mm anteriorly, 1.37 + 1.85mm
inferiorly) in patient group. There was significant difference in anteroposterior position of
both condyles with 1 inch opening and maximum opening between two groups (p < 0.01).

7. The mean inclination of upper central incisor and the posterior inclination of articular emi-
nence in control group was 65.60 £ 6.04°, 58.88 +9.18° in control group, and 67.14 % 8.4l°,
59.70 + 9.08° in patient group respectively. There was no significant correlation between

two groups.
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