ojx - AF A%

==ERE

Blot---2 o3, F4 28, X Ao} 2A
A2l g2 dejuma® o]z mA o
713e] Aol E g A% nAAAHQ sleteES
skr1skA Rk meka stebe] vy E el 2E0
24E o3 sletgo] Al E 3231 FHo)
7Vesln 2 st satele] dqla) gJakd Aldg
Al AMe stebE5-& HAsE Ao Fasign
el A gk

Blehg-5o] Aol B2 uh Eol o] &= oA
Sk, Hildebrand®e] @d-o]F »)&A 4l ubds}
A F o] B33 & o) £-38le] FloteFe
o437} 3} i A c}. Cinematography®?, photoelectric
mandibulography™?, case gnathic replicator®*®
pantography'”, mandibulokinesiography’®?, light

emitting diodes system®™™, sirognathograph® %
oeira] g Eol ALE-= o] g} i

ol ATF-E FollA] g Aol Hatel B3 A7
€ A9 B Furuya®= JAHQ = &1 sjotg
F9] 2ofo] thEr FALFo M5 o) 23 ujo| g
%-2] ofade] chErthar skgit). Reider & otgbal A}
ofe] Wal-& 7Rl 73 AT o) Fakel B3
Aol A F Fo] HrbE alo] & Molx| i
3l9d 3 Clark £*-& Saphon Visi Trainer(SVT)
£ o83 g Aol ghate] YW} slote%
A-roll A A AFlw) g Aol Fo) MhE ale]
Holx| ofot $RFEF o9y A5 AYs) F
A R AT vl &) A3 3L SEeke
7HAletar shgl e} Nielsen 5-92] oo A% otatay
Aol Yabe SuF-2-F W AW-EEoll Qlo] HAaklw)

£ oFAE Wi sy},

AF7HA 9] ofgd Aol gatel sletg-Fol Pk
B2 AFEHR0 0] ohghd ol & FH-3)A) gL
Al E gl 2 oA ol = FA ot 3 (TMJ
acute sprain), 2}3@ W} Z(TMJ internal derang-
ement ), F 34 4 (TMJ osteoarthritis) 5 oJ2j7}%]
2 BFE5, 7 &8 82 (TMJ internal
derangement)-& 3| 814 = of) u}e} 551 2 T RE =
oz} DAuic}h 24 R oslet-g-F okate] okhy
tr2 A viehdel® 2 7)o & glehe-5 o) Ao B

€ dAHAE 5ol 342 vehin Hab
Al =o] oighd AFAY AN A oFpae
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FEAch) FARY S5F AL F sl 5HeRst
FaAo 2 Jehta F of AP o2l 7 st

FAN 7 A= HA d2H Ay ot A=A
Aoz APy Gl ek apebA obbd
Ao} AAE hIE Bobd 7t Ao shehg-Fol
g0 v AAelate] atol & FEE 5 oA
ok B HFA HFHYP(TMI lock closed)
ol2| gt A FANME 7HA FhetgFol M-S
Hhe gA| o] B 2 o] whA| o] 3heb-F-o] ok FAt
& Aol ohE Al o) @A Aoliot FEE =
EAg el 5 & sleloh & o]v] AkRIF B2
Akl slebF W H ATV} vlmen
A P AFHEYL ol =80l B F UL
Zole} A= o] sleh-5-S vl YA 7| &
& 5 9= SVTE o] &3t A5, A4, 31
oAy shetg-Fol Fated A7E vt 2 AAE
olel B3z wle|r}.

r\o

Al QI of

[

IO. A5

1. A

1990 3YH-E] 8Y Alolo] A&l 773l
ehabol] VU3 2" Aol FR}F AAAFH AL E AL
A AAHE Fale] o433 874 AFFY ez A
g 83} 3198 22 3qch o)W Y| L
Schiffmann $%%°¢] 7] & A28 st 1) o
74722l A (35mm ©]35}), 2) 53 <t o
A Fgolvt d3d TP WHe] A A
+, 3) WA ARRlAF EEdE WEkE Rolx] 9k
745, 4) T4 (endfeel) o] harddt -2 35
ok g A 49, o2} 279 £ 319013l o FFdge
3L7(+14.4)A1°1 A cH(Table 1). #2152 HFHY
A L7172 H 2.7(+£26)7/h Yol o IFFPa
< 285 797} 219, 9F 357 109019}
32}E2] Helkimo’s clinical dysfunction index*™+
Y% Dillg e 3 Craniomandibular index“=
0.23+0.08¢] g1 c}. (Table 2).

Pury

Table 1. Demographic characteristics of patients.

Sex/Age}{ ~19120—29(30—39{40—49{50~" {Mean=t s.d.

Men 113 0 0 0 22.0x4.7

Women 5110 5 0 7 32.0+14.9

Total 6(19 | 1341 ;5016 0 7@2 |3l.7x14.4
A% .9%) |.1%) 6%)

Table 2.The clinical characteristics of the

patients,

Duration of lock closed | 2.7+2.6 (month)
Clinical dysfunction index Di 11
Craniomandibular index |0.23£0.08

Dysfunction index 0.40+0.12

Palpation index 0.061+0.09
Helkimo’s Occlusal Index|{ Oi0 7
(person) Ol 10

0ill 14

Affected Side

(Left/Right) 10(32.3%) /21(67. 7%)

2. oAgrury

shebg X Foll A sletE& VI8, A&
Aste] o] 81 sHelLEAN SHA £ light
emitting diode(LED)& o}8-3}+ Saphon Visi-
Trainer C-[I (SVT C-1I, Tokyo Shizaisha Inc,,
Tokyo, Japan) &4 light emitting diode(LED),
lens, silicone photo diode(SPD), amplifier, digital
cassette recorder9} X-Y plotter2 A= o] gix}.
LED+ Myo-print(Myo-Tronics Research, Inc.)
o] 2-8lo] slet Al &l TR F
SPD= T4 2AAAE o]43lq LEDZ H& 10
cmB 7z A9, 9, FHH A2 Ak FF
2 9] 71 &% 5} Aol AFHNAFALZA Je]7}A
9] #ebeFE AFAIAAM E dFNA A=t
stete5e Ax2 g 5 oA

1) AFA}

SPDE LEDS My ZAA7L F4 23
(0) Aefoll A M A 79} A FFE A 715L o}
FA FHAA Kol E-E FAAFIHA 22
2 92 2F A7 F o] Aol A o FubA T
AFch oA FA 2 A A& o2 Sk
F A1 F Hd 39T A3

AFHA = FA Y (0) 236 IAFH-
ol aupeF A=} vlolgE 2ue-FTAH
(04, OAY), 32529 o] o]F= 4=
(£LOA, £U0A%), A NT2(0OM), 7A-7A] B4

HeHOM) % AHZHLO0M)E FA Yt
= F4 234 AlFeFe] 10mm, 15mm, 20mm
d o} FFAF2AN SATFEAR] AlFE BA
stgl o] A FA TR} Zhzhe] b ER e &)
AF2r} ol F¢ WA (LSF, USF)& 3Asidct
(Fig.3).
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Fig. |. Photodiode sensor was positioned 10cm
front the light, which is cemented to
lower incisors.
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Fig. 2. Frontal view of mandibular movement.

u L

Fig. 3. The diagram of mandibulor movement in
mandibular incisor in frontal plane.

2) Ak

SPDE& LEDd dhste] &o] 4y A7) 5L(Fig.
4) AT (0)l A Hel AT} o) FF AR F
o}A] A agHelol A HoAu-EF A1 F HdA A
W) E A Z ) o, FA R el A FEE
3 F A FYARTFEE & H AT AR
(Fig5).

Fig. 4. Photodiode sensor was positioned 10cm
lateral the light.
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Fig. 5. Sagittal view of mandibular movement.

A Fedatel A o AEEA(0Q),
FA128H9) 9 FuraEahs) Abol sl # el (OR), Aubg
F29} o] o] R 4R (€A0Q) % FA LY
Aok FyIYNE A AU FHe] o R
74 (¢POR), 2o 7§ 7-2(OM), 3 2H 747 2HLPOM)
3 9 (QOM) & 27 3l th(Fig6).

Fig. 6. The diagram of mandibular movement in
mandibular incisor in sagittal plane.



3) FHHEA

SPDE LED9) tisle S mo] B2 1447
2(Fig7) stete #9-2 Ao 335 # AW
2% A1z c}H(Figs).

Fig. 7. Photodiode sensor was positioned 10cm ‘
above the light.
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Fig. 8. Horizontal view of mandibular movement.
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Fig. 9. The diagram of mandibular movement in
mandibular in cisor in horizontal plane.

o} $ymo] o]FE ZHE(LUOT), A5 29}
HFAo] olFE AT (LVOH) @ 529
#9922 7 2 HFig).

o o748
1. S M2 AIEK|

AT Aol A HFHY o] #E o Sup-5A =
¥ 104425mme| g3 vlojH& - FAE
7542 1mm2 FFHY ojF o] no|AFZ R
Z1eH(p<0.001)(Table 3). 22{ v} 254 34
3} o) FE 2 FFo] Aolr} gl A2E el
t}. A4 10mm, 15mm, 20mmA] AT 2| A
2l E7RY Ade FE Fo3 Aolr)
gk HuANTE, SYEFE, FUNTEI ol F
= HlAL AFH4Y oo Aot BAIFA {2
AL gt oA FFAP A HAN TS
24.443.2mmo] g HYANFR] U= HF2H
olgao g HYE Hole A$e 279 (87.1%),
B2 E Mol ok A-$7F 4% (13.9%) 0] K AL vl o]
2oz AYHE A9 AKX (Table 4), old
A7k 11.048.6°01 R 2 He A= & 4.7435mo]
t}(Table 3).

2. AlNEHA AHIER|

AAbE AF # o Huk--FA 2l 7.0+24mme] 9] 2
o o]w] Hul-$E 7S 33148701912 Hu) Fub
2E A= 1.0+0.7mm, FE% 22 30.0+14.
3eojsich AlARA AN TFARE 27.446.7mm
o3 Fute-57H2 65.548.2°%c} (Table 6).

3. FEHEHA AHIER|

FYEAbd A AFAY ol 2u-FAYE
10442.6mm¢] 37 ¥] o} 22 81+20mmE u]o| g
20 g29] $Fo} AcH(p<0.001). L&} ol d] £-F
& ek&o] fo)AelE Alo) & RAFA = £3ld
o}, A A -F A 7.142.2mme] 3] 2.
A E2s) o202 HALH= v} 209
(64.5%), RN E Kol ¢+ 297} 69(194%),
Hjo]g2o 2 A== 447} 53 (16.1%) o1t}
oluff HHzt-e AF 164+124°0]%c} (Table 8, 9).



Table 3.The various measurements of mandibular movement in frontal plane.

Affected side

Non-affected side

significance

Laterotrusion {mm}) 0OA 10.44+2.5 OA 7.5 2.1 P-0.001
Angle of
laterotrusion(”) ZLOA 25.7+11.0 ZUOA 24.34:11.6 N. 5.
10mm Opening lateral
distance (mm) B 7.3+3.0 B2 6.7+3.0 N. S.
15mm Openine lateral
distance (mm) C 5.6+2.9 Cc2 5.8+3.4 N. S
20mm Opening lateral
distance (mm) D 4.0£2.7 D2 4.8-4.5 N. S.
Area (mm?®) LSF  111.6x60.9 USF  102.1-44.3 N. S.
Maximum opening (mm) OM 24.4+ 3.8
Angle of deviation(®) Z0°OM1L.0+ 8.6
Amount of deviation (mm) oM 4.7 3.5
p<0. 001 : highly significant N. 3. : p>0. 05, not significant,
Tabie 4.The side of deviation of mouth opening path.
Person(%)
Affected side 27(87.1%)
No —deviation 4 (12.9%)
Non - affected side 0
Table B.Correlation coefficient of parameters in frontal plane.
OA on’ LLOA UOA D D2 E
OA’ 0.99 **
D —0.96* [ 0.91*
E ~(.98 * 0.98*
B2 0.98* 0.94 * 0.91 *
C2 0.91* 0.92 * —0.94* 0,99 *xx
D2 0.94 * 0.94%* —0.93*
E2 0.92* 0.90* 0.94* 0.93*
USF 0.99 ** (.98 **
OM 0.94 *

cp( 0.05, * % :p(0.005 %% % :p( 0001




Table 6, The various measurements of mandibular

movement in sagittal plane,

Table 7.Correlation coefficient of parameters in
sagittal plane.

Measure Mean+s.D 0Q 0Q ZPOM QSF 2A0Q oM
Maximum protrusion (mm) 0Q 7.0+ 2.4 OM 0.41* 0.65*
Angle of protrusion(®) /A0Q 33.1%+ 8.7
Maximum retrusion (mm} OR 1.0+ 0.7 /POR —-0.52** 0.41* —(.55** —0.51*
Angle of retrusion(’) ZPOR 30.0%1 43
Maximum opening {mm) oM 27.426.7 QSF 0,65 ***
Angle of maximum opening(*) {| ZPOM 65.5+ 8.2
Area(m*) QOM | 125.1%63.6 % 1 p( 0.05, %% I p( 0.005 * %% :p(0, 001

Table 8. The various measurements of mandibular movement in horizontal plane.

Affected side Non—affected side significance
Laterotrusion (mm) 0S 10.4% 2.6 oT 8.1+ 2.0 p< 0.001
Angle of laterotrusion(®) £ZLOS 18.4% 6.6 £ZUOT 20.9+ 8.2 N. S.

OH

Protrusion (mm)

7.1

2.2

Angle of protrusion(®)

ZVOH 16.4%12.4

p¢ 0.001 : highly significant

Table 9. The side of deviation of protrusive path,

Person (%)
Affected side 20(64. 5%)
No deviation 6 (19.4%)
Non-—affected side 5 (16. 1%)

-

N. &%

A@AHgol= 2 Wdo] G F2A Ao,
2523, ~eda, 2 5 vhefsicln 4Rl
g A Y X J5E 28 HelrlR] ) FEe] g
HAG® &, d4H A AALE A HF = 25
T 24 jaw tracking device, electromyography,
sonography, thermography 5] 7§, d&] A}-&-5
)= 3L e}, 0] 3 3Pt F A A 7] F-i= obwh g ol
2] 38 $4%F shir) shete-F ool &4
vl o2 ot o] Alef g Teldt 4 917) wl B
o de] o] f=o)x 3 g},

(@]
L

N.S. 1 p )0.05, not significant

Table 10.Correlation coefficient of parameters
in horizontal plane,

I os 0T  ZLOS  ZUOT
0T Jo.50+ 0.30*
ZVOH ~0.35%

Oli [0.69%* 0.45*  0.30* 0.30*

% :p(0.05 %% :p( (005 **% :p{0.001

ol FetF AHAYE 2 Aty s1x
7} ATt HhE )2 & e A, £3, HFut)
A19] slehggel zv)9h 89 MY 2o 7Y
A, 859 £ So|t}® ujuba] 229 st Ko
B A7 sl 59 3 =7, QYA
ol AF= L UhP o)l A2 ot B HFAY
Br}e] {A2FE dF ATz A W

€ A2 dBH A9} v Al £ &
T UE Holgt Az ¥ AFF A3 stgdct

A A= # ool 4] light emitting diode(LED)
& o] 8 SVT C-1 & A14-5}4] sloto-5¢ 7| 83}
et o] 7187) & fAbe) FHo| 52| o afe Ao



ukx] ok 3 7] B8 1% 2abe] 43 YR A|7te)
AA Aes wixel steb4] X 7R 71 (SPD) &
A e} ¢ Frie o AHe] airh?

A5HA A& e BFEY o8& YA
g}7} 104mm= A Akele] &uk-g-FA 2]l 8.9mm-
11.1mm>®2#mo52s9l vl g B of xtols} gloixn
& = gle}, 2y nlel@ S o2 e 58 7.5mm
2 AAkle] 2uk-2-E Aele) 2/3AX R Vel
o}, o] AL od NFHYY A BH LR
B2 g 2ure2 HL 57 g ol F 22
2252 Mg k] o) vlelfA 2 g9
2uh-2-F-2 A g Al E 7] HEQl R s}, = ule)
Haoze] 2yr-Fo] 714 Zol & Wk Nie-
lsen §2) od-7-2} A x| ge}, 4B FAHY AL
A A} FRoF HA] A Akqle] whol ofai= o}
4% 2ofog F9u A ol F= A7t Ay
sl sz BUA§ el A9rt gsghen
AN FFHE P77 B0l A 5 AU
FEFAE o8 Aol Wkt el a #FA™Y
o] §2 b5 A} nlo] & A 2] Alo]dl FE
AR PAE 2ded ol AFAY HEs) Ay
HFAY o), ulo|E BE S AFe] A}
A& 3ok

zupf gt 0] o] FE At o|fE&F
vlo}fZe] W}E 2| F R Fx] R ZAdal
el PA B4 42042 ¢t Nielsen
E@0] oo AE A2 5ol 4T F5 5
7}Al At R T A4 Fa g e -5 7to)
A}l ¥} vl WeojAlcir gl 2t o] B |3
A RejFEae £3tx qir) 717 10mm, 15mm,
20mmel A} SN F-274R) o] Al o] ke
xpo]-& HolF x| Eatz A A9 30-50%
FE HAF T glo] stehFo] Ao
AL B S ddor AFEA 94 217.7/mm’2
Aarelel 563.9mi < xc)abgiry, AFAAL F ol
ek e 71 22 97 10.0mme A 7H & 75
= 29.3mm= HF 244mmel.ev §7.1%4] A7}
5P ol Ao AT HHE Holn
gle] el TAEo] N2 2uH N E dFEI
242 Adrieeg At e ol H& &
4 qleh, AFAA o)} &3 wjelPae] WAL
o) gt o] oot BATH Hol 8L ¢tk

AlApa Aol A AE-2-FA Bl 7.0mmE A&
Ao 2 & o A ZAEY F2} 10.2mm,

592 oz} 105mme] AFHalwc} zcim ¢
& g}, Auk$-E2hE 33.1°2 gAele 31.3°99)
HohE 2] E Bolx dsith FEEAEE 1
OmmE A Arele] 14mm*®, 1.7mm*®xrcd 2o
AT fol A& ok Al AbaA A ) E
Hele 274mm 2 HFHA o) A B} A el
v o}gh Abol] Hxte) 78kl Furuya®2] 35mm,
592 425mmy.c} zfo} AN FAY 9] B
]l A g el a sl

FHHAN A GEAY ol Ave-F-L 10,
4mm3=E A Arele] =21l Agerberg®2] 9-10mm,
7}E°92] 11.1mm, 52 11.3mm2} H x}e] & o]
7 edskrt. vl 8 52 81mm=E FFHFY
287} 22 ez Jepdth(p0.001). Fdde]
Z29q1-2-Fo] AL o} f= Ak e AT
2491952 dlo|f o] F& vWAE o] Fr}.
Clark®5-& ot Aol ¥zpe] wHHA -5l
T AFelM BzpEe] Hoho) ol FAd
2 JAR zjo)F Roluh &E-FAE Ml
z2lo] & Kozl o o] #-8 sletale SRS
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&x) okor et Aol okr] =& S5F9
AL FH-3-E-9 obx)ut 1/3 WA 1/ 46014 dof
v 2] AT JoishA] ev g FE
o] Alghx] ofv] wj-Fojztan At gk Y
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22 7le.2 viebdet Nielsen®2 m29] -7l A
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FE o W ol fe AN-EFA e FHTAo]
@7l FH o) x|t SEFA ol TF T dof
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HielfHo] & 7l o2 Jept ot B4 A f-oAe
= Ao el -] By AL 357
Hol¥H o= 995 297} 204 (64.5%), B 7}
gl 397 679(19.4%), vlol#a oz HYEE
%7t 59(16.1%) 01915 B 2H2 16.4+12.4°9]
o} Aol werl a2 dotE Ale
ot@H ool AAufdAte]l F o} E 247 5o
g 3}l7] sf £ Eatc), HE09 G Atale] ATl A
=597 B 14 E AL A FL U2 E
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YR FEZL oAl B8 tRARFAYH
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A Study on the Mandibular Movements
in the Patients with TMJ Lock Closed

Ji-Won Lee, D.D.S., Sung-Chang Chung,D.0S.,M.S.D., Ph.D.

Dept.of Oral Diagnosis & Oral Medicine,
School of Dentistry,Seoul National University

[ABSTRACT]

The author examined the patterns and various ranges of mandibular movements in TMJ
lock closed patients in the frontal, sagittal and horizontal plane and obtained the following
results, °

1. In the frontal trajectory, the mean amount of maximum mouth opening was 24.4mm
and the opening paths were deviated to the affected side in 87.1% of the patients, The mean
amount of maximum laterotrusion to the affected side was 10,4mm and that of non-affected
side was 7.5mm, There was a significant difference between them(p<(0.001).

2. In the sagittal trajectory, the mean amount of the maximum protrusion was 7.0mm,
the mean amount of the maximal retrusion was 1,0mm,

3. In the horizontal trajactory, the pattern of laterotrusion showed asymmetry : the mean
length of non-affected side was smaller than that of the affected side, Protrusive path were
deviated to the affected side in 64.5% of the patients, the mean degree of deviation was
16.4°.

The mandibular movements of TMJ lock-closed patients can be characterized by decre-
ased range of mouth opening, protrusive movement, and laterotrusive movement to the
non-affected side and also characterized by deviated opening and protrusive path to the
affected side,

Keyword : mandibular movement, TMJ lock-closed, maximum mouth opening,
protrusion, laterotrusion
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