= X}
1. A =
. 74 o =y
. 97+44
V. % 9 39}
V.3 £
daFd
R
I.H4 £
Z5stddd e Felsle Fo A §
FHAL Fdto] o)Foixn AR J7H5d F
AFgel, 37499, 715485 sl 4
9wkt
AAFole A2d ZleFdeTtol HE BE

std AZozA dzA Az AYA
(remodelling) #} & o] Al<-=ic}y),

BA o3& (articular cartilage) & &5F35tta
A FH0l AL ol A AZE T 4
=& A=t 19649 Johnson?& o]
g AYPAE 2ATH AA 7Tl 3le] A
A48 A (progressive remodelling), = A=)
¥ 4 (regressive remodelling) % HAAANE
A} (peripheral remodelling) ] 37}x ==
+Heth. AAAANPAL Ext(bone end)

—oigh 774 ok 8H3]A] | Vol.21, No.2, 1991-

=S
o] ti&g Holwm, HAAMYAL ATH F
9] 734 (chondro-osseous junction)§-¢ 77

24 (secondary osteon) ¥} FUA AF
(osteonic remnants)oll 2sted 712 F(pri-
mary bone)°o] AAHo g diAHozH oF
o]A ). =3 FAF (trabeculae) = AlF A o]
tS g4stE 2oz 44 wdEs Ao

dubd o2 WA ALAlel A FF-8lotAE o

g Ade P4 Feee shdIF
BAole]l 3} (flattening), AT AHE
(erosion), &7 (sclerosis), =% | (osteo-
phytes) -0} ep*+2.

Eckerdals- (1986) 92 o3 o]all4 3}eta)
o] AL ¥EA AXzA L A
F U FY APA= vz, 7)Fe] {4
£ 5o dol Agehe Fe Fol WS
Wolff Aol dx&detzn dict. 53], 14l
Al 54 Abele] Fete] x7] AL dletiFo

e
e
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<)

BA sl 917 wFol FFstdabAo] #itol
£ A% st AR 75 A % o
2 vlA F oenz ofF FH4 ¥ 4 3
7} o] Folxol  drtn Y

Hollender$} Lindhal(1974)?, Zou% (1987)%<
HEA A F BAY9) T AP
ol A LAsh AoiHoz A4 3
132 ez 3EEctn dqn ol AY
AL A AL Aol 4] QubAd o g ol Ak (dou-
ble contour)& JEebdchy sigd. =3
Dahlstrom5 (1989) 92 A alellA dhota+5
A gzle] BEH HF] 3 7]5H AMFHL
A Z R 2d5e Ao 1 o Wi}
Ak sk ok, Mizuno(1990) 1955 et
FAH4 #BEg4 ARE 3 FgHAFe vy
& FdE debloz 2ag ¢ glew,
Sund%-(1983) '), Eckerdal%- (1986) 92 2|33
dmAE Ao 80% N E AMFAe] Uof
wow ol dlii sttHTo HAsge 5
FollA dojxtotm Fcth. bl MWATZES
(1990) ¥ ZF3tetdd el 35.7%elA 724
W3lr} dojgten ozl Wty PARAARAC
A oA, AAF AL, AZEFY YoFoE

veldels 8 w8hgl o,
shetatFo} PA ot F Wl g &g
ARE A3" J5o] AE A HAHA H
L83 &

0

rr oo

P

ot

o 4

43

4 e to wh

el ARG ol §F Hrhe YAo
sheghel Zofysieizio Zalg A 2
t\d 4,7,9,16—19), ﬂ.%—_%og ‘ﬁ 1,8,6,11,20-23) & o] o] _g_ﬂ o.]
A steh. 2y skebE 24 FEH A5E
% A9% & FFaetugs 2o AYY 3
=9 withAe B AFE =FF AEHlol
o, ool AAe stobE FA Al diste] B
21 A4E F AU AHolA SetsE
dotstel o A4 L Fobskn FRAA
FA A A A ckmel vHAL FAlel
Aoz B35 Z5stadsl A5 % o

F BAol darel 248 FaR B

[

II. d7ohat o Uy

LA

I, HAchal

198241 1€4%-€ 1990 697tx 8d 6744
ot AEEgm Y Ao qkdE A
2357 e spehF TAE st ¥EH
AEES e }AF FAH T 589 (A

< AT g 3.

£ =% 6MYollA A &
% 8d 6 YA A=A e PAAAAE 2
Fsten, AzAL 7|7kl wet 4 Groups2
2 o] #ARY. &, Azl 77k 6704
ol 1374 S Group I, 1A 23714
Group LI, 2dol4 437445 Group I, 4
0] A& Group IVE 38} Th.

o2

1) WARIARY #Y L Ha

e

(1) ¥4 PA A4 (Submento-ver-
tex siew) ] &9
JubEtod A2 (5ot X-ray) & ol-&3lger,
A 90kVp, BAF 300mA, =FA7 0.
2-0.5sec, TFD 40 inchAelg &dstgict.
Zg gzt F5-E Fwo2 HY F qhe)H
2 =%
AAAFHew, AF7l FHALLE #H+FH
Ear rod9l 4d&, #3234 X aun
o} vl AL AUEE ¥

(2) =tE AR (TM] tomogram) 9
29
Toshiba w&& ¢ A% (Diagnostic X-ray
apparatus with radiographic, fluoroscopic

Q.

and tomographic system)Z o]-£3lgoeH,
k227 #AAg 70kVp, TAF 100 mA,
#Zod<x = High speed® dlgw, 79 I
o FAAEE 2002 sgch. 2 Akl
R L O S P S S S = R e

jul

it o
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FR33AAE Byl 98 543 mekd
Adjustable angle board® o|&3tgen], A
ol 243 F diaxte Aorl Aimy
Aol e FARLES AddA =, 5 =
FubALA AL S & st

(3) FHTAFA GAAAA
(Cephalometric posteroanterior skull
view) & &

PlanmecaAte] stx v}l 9 FH4429
A (PM 2002 cc Ceph)E o]&3tler, x
272 #Ag 75-80kVp, HEF 12mA,
227} 1sec® 8tk o|w dAkxle] F34
gtolswio] HEo| FAolm niutel o]
' £Z Cephalostat® o]-&3ted Yx|A1zon,
o mgrdeidd FAZEY Aol 74
AZAAAALA S 28t

o

ol b

(4) 489 BE AHE

FRE0E G4 o oY 958
Al AHEEl HEL 87X10” Konica films AF
LARL, FEFA FALAAAR B A
= 10”x12” XKonica filmE AR&3stgew,
Medium speed screenc] Fzt¥E  FIAE
(Okamotorh) & ©] &3t tt.

(5) &4
49 2T AL A4ARe] 90231 79
A5 A7) (DoosanAl) & o] &3k},

A& A 1&gt FETAEA At
A AFAlol| A& Tracing acetate(Dentarum A},
Germany) & o] &3l IS5 Aol Al
(Crista gall) o FA3 Av|F& A4 A%
Al AFA ez slga, 29 Goniondl
A Z1FEAC 43l AE BASY #9357
Ae] Aolg 0.05mm7tA SH753 wloy
o] Calipers& o|&3le] A &35y} (Fig. 1-6
).

NEAE % N1ERe 2 e 2o,

a . AP (crista galli) 9 =4

b AvF

Go(Right and Left) : 7} shub, b, o
22 5% 3dF 44

¢ #FLE Gool 7IFEA A9} FAoR Tk
= A

Aa@d bES AT 71EA
Im. 743

I. Aed gl

. O =

2

Hy B2

HI

AY FIE F 589%F EA7) 559, AA7)
3molalnh, odedw B o 20W07F 247,
30cH7F 109, 10009} 500l 7F 27 84, 407t
794, 607} 1959 Folglen, 20-30tHoA
58 % 347 (58.6%) 22 7}A wekch(Table
1 3a).

N
hicl

N HE2E $ MEAL 7|2

£ 5843 Group I(0.5-14)o] 18+,
Group II (1-21d)7} 12, Group II(2-4d) 7}

4%, Group IV(4d  o|4) 7} 14l
Table 1. Age and Sex Distribution of the Patients
Age
s 10-19 20-29 30-39 40-49 50-59 60< Total
ex
Male 8 24 7 1 55
Female 0 0 1 0 3
Totat 8 24 8 1 58
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Illustration of figures on tomogram

Fig. 1. Flattening of condylar head. Fig. 2. Osteophytes formation of condylar
head.

Fig. 3. Erosive changes of condylar head. Fig. 4. Erosive changes and Sclerosis of condy-
lar head.

/
g
N

>

Fig. 5. Flattening and Sclerosis of articular Fig. 6. Reference points and lines for facial
fossa asymmetry on cephalometric postero-
anterior skull radiogram.
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(Table 2 #3).

3. dfete] ZHF Lo E 22X

iy 3da F 589F
parasymphysis§-$ 7} 31el], $-724%7} 194,
FER7) 134, stetAle} FdA] E47F 7
Zb 74|, 6ofle) oz vebgch dttE iy
FAol F 58%4F 404, ¥ HH FFEHo
18 o velxton, A ¥9 ol HF¥E
AL glgich(Table 3 #a).

-
=4

Table 2. Follow-up Periods after Open Reduction

Group (years) No. of patients
| (0.5-1) 18
11 {1-2) 12
Hi (2-4) 14
WV (4-) 14
Total 58

4. Do} nEo| S

(1) 5o 43

% 11635% 9 3} (flattening) 7} 38<],
Z A4 (osteophytes) 7} 14¢)], HAF
(erosion) ©] 34, &7 3}(sclerosis) 7} 19
o2 el F 560l (48.4%) oA WS
Aok, #HHIE Group 11(37.5%), M(35.
7%), IV(32.1%), 1(27.8%) <olgiz &
AA & Group IV(21.4%), 1(11.1%), II(8.
3%), M(7.1%)coldct. =3 HAAF A&
Group I1(4.2%) 9} 1(7.1%) ol A=t vbebyte
o, Z78= Group II1(3.6%) A=t jelyt
t}(Table 4 &),

(0n)

ke el o

ol

(2) Ao} 3}

% 1168dolE HHSr} 146, FH3I} 4
o 24 F 189 (15.5%) A F¥stE o).
HH3}E Group IV(17.9%), IM(10.7%), II
(4.2%), 12.8% T°ldad, FAsE
Group I (5.6%), IIst V(77 3.6%) 2 <

Table 3. Distribution of Fracture Site of Mandible (No.}
Site .
Group Parasymphysis Body Angle Ramus Condyle Total
1 9 - 7 2 20
I 4 3 4 3 16
i 9 2 5 - 2 18
Y 9 2 3 6 22
Total 31 7 19 6 13 76
Table 4. Bony changes of condylar head and Articular Fossa on Lateral Tomograms (%)
m Condyle Articular fossa
changes | Flattening Osteophyte Erosion Sclerosis Flattening Sclerosis
Group
| 10/36(27.8) 4/36(11.1) - - - 5/36(2.8) 2/36(5.6)
I 9/24(37.5) 2/24(8.3) 1/24(4.2) - 1/24(4.2) -
1 10/28(35.7) 2/28(7.1) - 1/28(3.6) 3/28(10.7) 1/28(3.6)
v 9/28(32.1) 6/28(21.4) 2/28(7.1) - 5/28(17.9) 1/28(3.6)
Total 38/116(32.8) 14/116(12.1)  3/116(2.6) 1/116(0.9) 14/116(12.1) 4/116(3.4)




o2 el (Table 4 3F32) .
5. otz H|CH=

etzv|tfd AxE HF 2.81+2.20mmeo|
ovwj, Group I°] 3.06x1.93mm, Group IV
7} 2.93+2.93mm, Group 7} 2.74%+1.19
mm, Group II7} 2.38+2.44mm o]t
(Table 5 &),

6. UEXN NE=F nTIHEl| Of
Group?Z} 8|1l

e

GroupZte] 5 w3} {Fol
£ x2-Test% o] &3] A A2
do] A=A 943k=}H(Table 6 3

e
A5

o 3
L_

).

ek

o

V. 8% %

AAH o2 FF3ot@A o] AFPA (remodel-
ling) & 18410lA4] 254] Alo]le] =7] AAEA
7] (initial growth spurt)® ¥ WAsw 2
olFele A9 dASA AYHY, ol A
PAL HAxA 4 dzd 5o WA,
Az YA 24-EFd U4 AF=2A
of 9Jle] 7|EFe] HAH oz dAgoEH
o] FolAln], dzAeo MYHL F2 nvliid
Fuld ) Aslm, oL WAWE P
ArES HE dEFF Abolo AAZL. v
2oty Zujode ol ule o] ol AA3}
AFoz Qs dF2 EF3H 3 FA7 Ft
Hol wte} &FF3letabd e FeHstE ofr]4|

Table 5. Deviation of Maxillo-mandibular Midline on
Cephalometric P-A Skull Radiogram

{Mean £S.D., mm)

Ak, =T ARAL setAFe Aol o
G2 ol i, A% AAAAE HF9
Fopulo] Aol NAIALL ol ot
¢ AP AARNA7E YeN) Fez 5%
7]‘5 fg‘l_l;}_30,31,32).

o

|

AT Ax, AF9 szt wet g W
ol2i3l 7rx el 7|7to] HLHH L
Ao YA aJrzws:M # 7o) AlztElA|

-

545, AolAE olH T AP HEe
37 ojglelol wlehed WAl mlersieh. ol
lol At o] Aol sl A4 =
JER EEEEERETIEDEE R
of e Wao] AsA 7] wFo]choases,

}
A4 A BAG DA REH YA

o oX b YO it i K

[*3

19673 Boyne?-& 3}etmty FAXA] %3}
otid el 3wt (capsule) o) HHH HFFTAH

o A& Aujde] =& Fob ke,
=3 o] Fuhe oAto] s A HelH st
At golAA 7] Wgol 52 AT Aol
A3 A2 A EAst] EFHo] AP
Helz AP HEF dEcn Basigdd.
Greenfeld®} Hirsch(1965)%, Cook®} Mac-
Farlane (1969) 2952 335 FTHA] nEH
ARF FL 2@ U5y 35S Byew
Z5sletdAdo e F4F W= FHHE

Table 6. Correlation between all groups according to
Bony changes of Condylar heads after Open

Group Degree of Deviation
| 306%1.93
H 238+2.44
1 274%1.19
v 293+293

Total 2.81 220

Reduction
(No. of condyle, x2-Test)
\30ny changes Yes No Total
Group
| 11(11.17) 25(24.82) 36
1 7(7.44) 17(16.55) 24
il 8(8.68) 20(19.31) 28
v 10(8.68) 18(19.31) 28
Total 36 80 116
P>0.05



ANPAde Azeln Rusigcl.  Harrisw
(1988)7"- stetal FA F wheubAbAl AR
o4 ZF3jetAd e} HEIE GepA ¥ A
< 3329 270 (scintigraphic scan) ] A4
S9949 FHo| mlfA FrrE e o
stotatFol BAwNA AFPAdo] dojtn
AeS el FECD T 3.
Zous (1987)9& 3+
39 & "ol dig Aol AP %}
< ZAHY Yol gETIddn sHd. A
o 7ol qNEatel T F49 A
o] ulew, WwAHH H$=
gleba dodct. =3 ool e
% A4 5Pz sEsget Aol
= 9T Wye] e, £ #A
sfoll A= FFH Hgstel FAEAF el
% 1519 ch, DahlstromS (1989)9 )b}

z
T EAA] HER AR F U A5 5§

A4l XEA F

o olFAbat BA
, J8tate 2 Jeldzn #H59
B} Aol Azle HAA ik g

Mizuno (1990) 952 3tetat+ &4 4] Kirs-
chner Ping AH&3 Fo wistl afgt AT
oAl & F 3MLolA 649 Sl et
o Wya vlefgt 47t XA, £ F 14 6
AL A 3rdAlolo] A Aol dojr} Fetar
o] & FEF vehdcke st

Sund5-(1983) 10 wh&ARAAS o] &3 o
TolA duAdE F FF3d BA AAE
PAol 5ot B} BFoA WA eH,
F2 3T Fukwdzt dAele] AholA
AP Ajo] dojyhrhn Musigich.

Kundert(1980)*#5-2 <aAdE F 88%,
Eckerdal 5(1986)9 80%, Hollender &+
Ridell (1974) 22 60%0°lA W35 vhebuilgl
gz Bu3tgen, Edund$(1979)29&
43%, WAFTES 1990)¥L 35.7%°lAH FdH
35 vygoa 39t Petersson¥ Willmar
-Hogeman(1989) o omALE I =aL9A
A AL o]L3 AFolM & F 3ol “‘a“73

A APA el 53kt A 60%1A “—J*E?H
ony dlotahfo AYPAL stotareo =

Aol wi g sdeie] Zda At w3 ol
AAe HAzbes Azke] Aol wet AT o
2% (reverse movement) 3 A Ao s A

Ao g slgol2ria 3yt

£ Aol A5 F ¥sts F 1163F
'6‘ ;I%;dp;]-ﬂ_ 38(411 7]’0 1:69»}:0“:1 17‘4]*"
7} 140, S AEZAE0] 3o, EAZIL 16 &
o2 vebgrd, F 569 (48.4%) A E W3}
2 w9t #HYI}E Group I1(37.5%), 1I
(35.79%), IV(32.1%), I (27.8%)&elAfx &
Z A A= Group IV(21.4%), 1(11.1%), 1I
(8.3%), II(7.1%)xelded, AAZTAER
Group I1(4.2%)¢ MI(7.1%) A=t el
c}. ol9}zre A7 Edlund$ (1979)¢
B3 Ak, Eele] EwWsE F 18
o (15.5%) el vebgtow] #AFskrt 1400 2
4 gokx, A 44 oAk, HABFE
Group IV(17.9%), T(10.7%), 11(4.2%),
I1(2.8%) «olden, F743+= Group IG.
6%), It V(A7 3.6%)e woz ey
o}

#HA ABEF stote] WA st
Mizuno (1990) 195-& sttay A4 € %
Z w3st stote oA Aol vl AEFE
Zzx 23dr 21 Fow, Zous (1987)¥-
A wkgAel gl ojzlelolA REH A&
T FRFAZA AAL o] &3 AT AT
A "ozl 2-5mmE chokstAl vebdoha sh
b, ey ol E Wel: dAHoz o=
Aol o ¥MAEcty st

2 AFoAe AFAY Helrsl B 2.81%
2.20mmg 2™, Group I°] 3.06+1.93mm,
IVZF 2.934+2.93mm, 7} 2.74+1.19mm, II
7} 2.38+2.44dmm% o) g o},

shebE A BEH AHEF oAy &
W3t wHd Groupzte] wlimellA Groupzhe]
shobats It 5o wWE AolE XP-—
TestE o] &3te] FA A=d A felAel
AAEA ¥kcH(p>0.05). ol AFA
e AFPAe]l ARE 715H 2o g A
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234 ALozx A=RA(follow up) 77kl
BAIGe] oJeslo] Ax LAdctn ¥ g g

Agre-os) o shele.

otz 2AF BYF ALES 4T %
sraeladel T Wns gue wHAd #
2 sfotz 2R Az 3 o

f
o of i
-
e
o
—*Oll

WA7HAE Group 1, 1delA 2xd7tA Group
I, 2dellA 437425 Group III, 43 o4&
Group IVE A =A}7]7kol]l wiel 4 GroupsoE.
o] Z5stetadel F w2 gk vy
AL A LAso g 22 AFAE A
o}

1. 3ot Edste F 11635F%F 560
(48.49%) ol A1 vtelyteow, =13 3} (flattening)
7} 384, FZ4) 4 (osteophytes) 7} 149, =4
274 (erosion) o] 3¢ll, 7 38k(sclerosis) 7} 1
oflo]gct. HHP 3= Group I o] 27.8%, II7}
37.5%, M7} 35.7, IV7} 32.1%°lg o, =
ZAlA e Group 190 11.1%, 117} 8.3%, III
7} 7.1%, IV7R21.4%°1¥3, IAAFTAEL
Group 119} oA 77 4.2%, 7.1%°19<
1 Group I3 IVolAle dehAl gfoic}. =
3 F 743+ Group IM(3.6%) A=t vebyt
o},

2. BAste s & 1163AF 18(15.
5%)oll A vtelgter] #Hsot 140, FH S0}
4ollolgich, B3 Group 1°] 2.8%, II7}

4.2%, 7} 10.7%, IV7F 17.9%°1Q 2 =7
3 Group I°] 5.6%, MIs+ IVsk Z7 3.
6%°152xt Group M€ vehdx] sk
. :

3. ¢txv|dldy A=+ F 2.81+2.20mm
olgdem, Group I°] 3.06+1.93mm, II~}
2.38+2.44mm, II7} 2.74%1.19mm, IV7} 2.
93+2.93mmo]| ¢l =}.

4. 3T FHA] A RE F 453
3loll Wil GroupZt ®lmolA= FAgH feo
Aol QA=A gkgke}(x?—Test, p>0.05) .

o il
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— ABSTRACT —

A TOMOGRAPHIC STUDRY OF BONY CHANGES OF
TEMPOROMANDIBULAR JOINTS (N
MANDIBULAR FRACTURED PATIENTS

Seung Mog Na, D.D.S., Kwang Joon Koh, D.D.S., M.S.D., Ph.D.

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

The purpose of this study was to aid in the evaluation of prognosis of temporomandibular
joint after open reduction of fractured mandible.

The author studied the bony changes (remodelling) of 116 temporomandibular joints and
facial asymmetry in 58 patients. Subjects were divided into 4 Groups according to the follow
up periods after open reduction of fractured mandible. The bony changes and facial asymmetry
were observed on lateral tomograms and cephalometric posteroanterior skull radiograms.

The results were as follows:

1. The bony changes of condyles were observed in 56 cases (38 flattening, 14 osteophyte,
3 erosion, 1 sclerosis). Flattening was observed in 32.8% (Group I 27.8%, Group I 37.5%,
Group III 35.7%, Group IV 32.1%). Osteophyte was observed in 12.1% (Group I 11.1%,
Group II 8.3%, Group IIl 7.1%, Group IV 21.4%). Erosion and sclerosis were observed
in 2.6%, 0.9%, respectively.

2. The bony changes of articular fossa were observed in 18 cases (15.5%). Flattening was
observed in 12.1% (Group I 2.8%, Group II 4.2%, Group III 10.7%, Group IV 17.9%).
Sclerosis was observed in 3.4% (Group I 5.6%, Group III 3.6%, Group 1V 3.6%).

3. The amount of facial asymmetry was 2.81 * 2.20mm (Group I 3.06 * 1.93mm, Group
112.38 £ 2.44mm, Group III 2.74 * 1.19mm, Group IV 2.93 £ 2.93mm).

4. There was no significant difference between all groups according to bony changes of tem-

poromandibular joints after open reduction of fractured mandibles (x*-Test, P > 0.05).
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