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Fig 2. Chewing stroke and variables used
for analysis of chewing stroke
VO : opening velocity
VC : closing velocity
S5 distance of sagittal slant
FV : frontal opening range
HI : ipsilateral horizontal distance
HC : contralateral horizontal distance
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Table 1. Subjective symptom severity with verbal rating scale after treatment

Group

. Patients Normal subjects Ju]
Symptom
TM Joint arthralgia 05 = 07 02 £ 04 e
Masticatory myalgia 05 % 08 03 £ 07 NS
Opening limitation 03 = 04 01 £ 0.2 NS
TM Joint sound 10 £ 0.8 07 £ 08 N§
Head and neck symptoms 15 + 1.3 08 £ 10 *
Chewing ability 04 %= 06 01 = 03 *

* @ Difference between patients and normal subjects is significant at the 0.05 level

Table 2. Subjective symptom severity with visual analogue scale after treatment

. Group Patients Normal subjects D
Symptom
TM Joint arthralgia 76 £11.0 30 78 NS
Masticatory myalgia 66 * 96 65 146 NS
Opening limitation 45 = 84 15 £ 45 NS
TM Joint sound 135 £17.1 126 =19.8 NS
Head and neck symptoms 214 +26.8 145 £252 NS
Chewing ability 6.9 *16.4 15 £ 49 NS

Table 3. Objective symptom severity in clinical examination after treatment

w Patients Normal subjects p
Symptom

TM Joint tenderness 02 £ 06 02 £ 05 NS
Masti. muscle tenderness 17 + 22 1.8 £ 18 NS
Opening range(mm) 490 = 43 505 + 51 NS
Jerky movernent 02 = 04 01 = 03 NS
TM joint sound character 1.1 £ 03 1.2 £ 04 NS
Head and neck muscle tenderness 0.8 + 0.8 02 * 05 %

wx ¢ Difference between patients and normal subjects is significant at the 0.01 level

Table 4. Comparison of subjective symptom severity with verbal rating scale in patients
divided by treatment duration{month)

Tx. duration

Symptom < 5 mos. >= 5 mos. 8
TM Joint arthralgia 04 £ 05 07 £ 09 NS
Masticatory myalgia 06 £ 1.0 04 £ 0.7 NS
Opening limitation 02 £ 04 ' 03 £ 05 NS
TM Joint sound 08 + 0.7 12 £ 08 NS
Head and neck symptoms 16 £ 14 13 £ 1.2 N&
Chewing ability 04 + 07 04 = 05 NS




Table 5. Comparison of subjective symptom severity with visual analogue scale in patients
divided by treatment duration{month)

Tx. duration

. < 5 mos. >= 5 mos. p
Symptom
TM Joint arthralgia 66 * 97 36 124 NS
Masticatory myalgia 64 = 94 6.8 £10.2 NS
Opening limitation 43 + 99 48 £ 70 NS
TM Joint sound 12.8 £122 143 +215 NS
Head and neck symptoms 240 +286 188 £258 NS
Chewing ability 10.1 £22.1 38 + 73 NS

Table 6. VAS treatment index related to primary sign and symptom of TM disorders in
patients divided by treatment duration(month)

Tx. duration

VAS Ti < 5 mos. >= 5 mos. p
Pain-VAS 32 + 14 57 £ 33 *
Sound-VAS 103 £10.7 40 = 21 NS
Limitation-VAS 53 £ 53 b7 = 22 NS

+ © Difference between patients and normal subjects is significant at the 0.05 level

Table 7. Chewing time and symptom severity with visual analogue scale after chewing

Ttem Group Patients Normal subjects D
Peanut chewing time(sec.) 688 222 609 186 NS
Symptom after peanut chewing 95 %159 26 £ 6.7 NS
Caramel chewing time(sec.) 59.7 £158 535 *204 NS
Symptom after caramel chewing 140 =208 33 £ 91 *

* . Difference between patients and normal subjects is significant at the 0.05 level

Tahle 8. Difference of chewing stroke between both sides on peanut chewing in right side
affected patients '

Stroke Right side Left side S
Variable chewing chewing L

Qpening velocity (msec) 530 £11.3 602 *120 NS
Closing velocity (msec) 5.1 £176 581 =101 NS
Sagittal slant (mm) 185 x 4.0 191 £ 23 NS
Frontal opening (mm) 168 = 34 176 £ 21 NS
Ipsilateral horiz. distance{mm) 57 £ 26 55 £ 20 NS
Contralat. horiz. distance(mm) 18 £ 25 19 = 15 NS
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Table 9. Difference of chewing stroke between both sides on peanut chewing in left side
affected patients

Stroke Right side Left side
Variable chewinL chewing v
Opening velocity (msec) 525 £11.2 69.0 131 ook
Closing velocity (msec) 488 £10.2 588 166 NS
Sagittal slant (mm) 187 £ 20 201 £ 26 *
Frontal opening (mm) 171 £ 20 188 £ 1.7 *
Ipsilateral horiz. distance(mm) 57 + 25 78 £ 3.1 NS
Contralat. horiz. distance(mm) 18 £ 23 1.2 £ 1.1 NS

* 1 Difference between both sides is significant at the 0.05 level
#*+ | Difference between both sides is significant at the 0.001 level

Table 10. Difference of chewing stroke between both sides on peanut chewing in normal

subjects
Stroke Right side Left side
Variable chewing chewing L
Opening velocity (msec) 68.3 £188 73.8 £20.6 NS
Closing velocity (msec) 63.3 £20.8 66.7 £17.4 NS
Sagittal slant (mm) 191 £ 27 197 £ 2.2 NS
Frontal opening (mm) 178 £ 23 185 *+ 2.1 NS
Ipsilateral horiz, distance(mm) 63 = 24 69 * 24 NS .
Contralat. horiz. distance(mm) 21 £ 16 24 £ 23 NS

Table 11. Difference of chewing stroke between both sides on caramel candy chewing in right
side affected patients

Stroke Right side Left side
Variable chewing chewing v
Opening velocity (msec) 65.0 £105 62.6 £13.1 NS
Closing velocity (msec) 594 £155 5.0 £10.7 NS
Sagittal slant (mm) 204 £ 23 205 = 21 NS
Frontal opening (mm) 186 £ 2.1 185 £ 19 NS
Ipsilateral horiz. distance(mm) 71 £ 13 66 *+ 22 NS
Contralat, horiz. distance(mm) 28 T 16 34 & 21 NS

Table 12. Difference of chewing stroke between both sides on caramel candy chewing in left
side affected patients

Stroke Right side Left side
Variable chewing chewing b
Opening velocity (msec) 71.1 £226 67.1 £17.0 NS,
Closing velocity (msec) 56.2 £18.1 618 146 NS
Sagittal slant (mm) 199 + 19 202 £ 14 NS
Frontal opening (mm) 184 = 14 187 £ 15 NS
Ipsilateral horiz. distance(mm) 59 £ 22 87 £ 34 *
Contralat. horiz. distance(mm) 33 £ 15 28 * 26 NS

+ 1 Difference between both sides is significant at the 0.05 level



Table 13. Difference of chewing stroke between both sides on caramel candy chewing in
normal subjects

w Right side Left side
Variable chewing chewing P

Opening velocity (msec) 727 £176 699 *+176 NS
Closing velocity (msec) 658 £21.8 626 +16.2 NS
Sagittal slant (mm) 202 £ 2.2 203 & 2.1 NS
Frontal opening (mm) 186 £ 16 186 = 1.7 NS
Ipsilateral horiz. distance(mm) 73 + 28 79 *+ 26 NS
Contralat. horiz. distance(mm) 42 *+ 29 40 £ 30 NS

Table 14. Comparison of gum chewing stroke on right side chewing between before and after
treatment in right side affected patients, and normal subjects
Stroke

Variable Before treatment  After treatment Normal subjects (B&\,N)
Opening velocity (msec) 475 *+16.0 573 *+114 653 t182 ®
Closing velocity (msec) B7 £ 76 613 = 97 664 204 ok
Sagittal slant (mm) 144 £ 2.3 183 £ 22 181 £ 25 Hoox
Frontal opening (mm) 131 £ 23 165 = 1.7 168 + 21 HE
Ipsilateral horiz.distance (mm) 38 £ 138 63 = 1.7 67 £ 28 *okx
Contralat. horiz.distance (mm) 03 £ 0.7 14 + 12 24 £ 23 o

# : Difference in ANOVA is significant at the 0.05 level *+ : Difference in ANOVA is significant at the 0.01 level
w++ | Difference in ANOVA is significant at the 0.001 level

Table 15. Comparison of gum chewing stroke on left side chewing between before and after
treatment in right side affected patients

Variable Stroke Before treatment After treatment P
Opening velocity (msec) 452 * 86 56.6 £13.2 *
Closing velocity (msec) 412 + 84 573 162 *%
Sagittal slant (mm) 137 £ 25 175 £ 22 o
Frontal opening (mm) 119 * 20 157 £ 16 ik
Ipsilateral horiz. distance(mm) 28 £ 14 53 = 2.6 *
Contralat. horiz. distance(mm) 10 £ 14 1.1 £ 16 NS

* . Difference between before and after treatment is significant at the 0.05 level
#+ ! Difference between before and after treatrnent is significant at the 0.01 level

Table 16. Comparison of gum chewing stroke on left side chewing between before and after
treatment in left side affected patients, and normal subjects

Variable Stroke  Before treatment After treatment Normal subjects (g <DA,N)
Opening velocity (msec) 452 *126 577 £182 616 £19.1 #%
Closing velocity (msec) 433 + 93 550 £139 58.0 £20.0 *
Sagittal slant (mm) 146 = 41 173 = 27 173 £ 29 i
Frontal opening (mm) 128 £ 25 159 £ 22 161 £ 25 **
Ipsilateral horiz. distance (mm) 36 £ 16 64 = 33 65 + 22 ¥
Contralat. horiz. distance (mm) 07 £ 11 19 * 21 21 £ 2.1 NS

= Difference in ANOVA is significant at the 0.05 level #+ : Difference in ANOVA is significant at the 0.01 level
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Table 17. Comparison of gum chewing stroke on right side chewing between before and after

treatment in left side affected patients

Stroke

Variable Before treatment After treatment P
Opening velocity (msec) 49.3 *+18.1 648 *155 ok
Closing velocity (msec) 436 £106 606 £17.3 ok
Sagittal slant (mm) 150 £ 5.3 181 £ 23 *
Frontal opening (mm) 135 = 4.7 169 £ 20 *
Ipsilateral horiz. distance(mm) 30 &£ 23 49 = 20 NS
Contralat. horiz. distance(mm) 14 £ 23 22 + 19 NS

* . Difference between before and after treatment is significant at the 0.05 level
#%  Difference between before and after treatnent is significant at the 0.01 level

V. &2 2 NE

z5atetgolo] Al #HE YA WA
9 o mE 983 Jd7E EdE 53¢
oz Qg AAAAZIEe WiEE By
et kg AE7F ol 2 -3
TEE w3t AE7l AAEA RS gith
Phillips "2 1|3 ALY & ol A 24 7%
B AR 7)EE AR do FF3
otgbdel Held, 71w vl @tf\l
AA e E7ZolE #AAHY}E /2E
At A7) 18L FFEdudEY +F

;‘o“’ﬂ'a #este gRo2 HHEH Ao
SHY, a8x FExHd A T 3
W TS BEX glon FuE FA4d FF

M= ghed) 27 948 A8+ ¢l
e olfmed s dddn #4th
» 59w H¥e ‘ﬂE14%%9
A ¥ oAle] HAg Agor FEE
& 4 Q7] wEel, v“ﬁ %—‘%s}%%}oﬂ
15 220 wa) &A1 BushE™e o
o} ( TMJ)%ZM 228FE 7% 4 (MPD)
E HnA BN FodAE By 2
71 e NG ATEYL FF, ol
1464 2ol7h e WA A &}a
e FEgL BYnn sk B
}*P@LH;‘J@Z}Q} ARAE o
3t9oo 2 BushE™e Aol #Hw
getdch. 2 s A g
2] wjwo) A A ZA| gho| )

=

- T
)-.

7
2
€
2

E
kl
>

tE

= r: ot otm f
== 0
rr l->~ !O

BN
>~
x

=

_'f’_
i

A

il Lorﬁo&mmﬁﬁrﬁﬁﬁ.tﬂ}lﬂ-{

ox 1S i -H o 2
K
¢oh rir

M
kol
f".J

AZAEE G e F Fkel zpelrt gile
a3 FA4Q AE Bz #xa
A owlekEtA YeR F5el thd Prlgol
U 7S uEyE gaevt jley L¥°}7} £
Ao AR71Ed #dE o8 g5
AMgE AL &5,

FHA S dE ZAA AHAAT
g AL A9 AR EE ALRE A
2 A#7} zpe)7h 9ol BE HEHje) Hrlof
A AHEE ByY AFEe BYEErt FaF
& ¢ 4 At dojEAREE U o
AR FEEO Qlo] FAd HAEE v gl
12 ®7)8ke At ZHARAEE A= 25
o sigsle 2o Eristelol sy dAZE
82 ol AWAXTERE JAF L T
F=DE B Bz A$ 7FAAALE R
Ae 1352 Jelgew 158 7158 $ASR
FRGEAME THAGAIE R 2142 7]
Exlo] W} AE5E HEZE oj&d= Ao
71849 o8 Folu siQIzte] #HRE A
Y2 wgds vyt o A dojuAdse
AA fosA vERd dFAEZolY A3
SAHT B FESo] FAGAHEAA
alol7t gl Rer Jebwdth a2 o)y
FEEE Ade doHAA T vehd #
ATzt o el a6 go] ThA AL
9 9 ) gRAA FASA YERE Moz
HAzo] AR B ZAF ¢ J9d Hart
Ak ol H2 AT E XR7|7o) ule}
F ToE e Hlug AfdMe T R

e

1

447



Zbe] #ol7} glo] vhA] d ElEm gt

oz A4 AFH FAd dgk 3
AME FE 5 T vl X FAeEgt
of F74% ¢EAA AolE By AT
ol EeA, L ANES AY jie
Aoz vepgdel 2 d39 F-AFA Cranioman-
dibular index(CMD™& A& AtwoodEe
67719 ABF 166& Husd B A7
o ohpd, AT, 2En FAR T84 2
A FEA 27709 AEd alolg Bd 2
e 2ol BREHoT B dRors 2-3
Mo AFHd 238, 1 ool BT 3HE
Ro3ldm, & REXHOZ Atwood$Ve ¢
TFolMe 6/Mdeld dad Ty Z8EFEA
& ez FEAM 2 Ao v #& A
B G 7108 Aew FEEY o3
€ E dFdAe dEANAExe] Agd
PEHe] ¢ F& Ao eyt B A3
Mz YrlAR 3MES FHeE 2~4704
B AERE BAES F aFeE a8 F
7128 671¥E FAHLE 5~90ES Asy
2 HAES UE 2FLE &o A3 vug
437 28r|7te] dAFHE Fd 842 FF
o7 BoEded 2 olfE BFVASAEA
71 A FEF 7130 of§ FALEA
A Gae] Aolg EH7]) et malA
FALE e FxY HFHAYFE Hole= o
FAYZRe] 2B JJHE EZFTLE
£EN $date Ao AREES} FHol
of & 7o A=A,

Asd, L& FES Hrsrl A9 o9
WY Zo] AR E Al F(sieve)S o} &3 o
T A AkeelS'"e 0AAT T Hol7} =
o2 o] HilmojHAE ¢kEvzm FEA
Ao Ao A7t HR}eggo| A,
Aotz BETE Fou, WAXNEY HE
L REXRY g YeAol HEEE Y
TEel ot 9t € ddMe gzl
o] tjREo] 404 oldtolHA F 7ol Aju
= A9 Zx E=F HolFx 277 ol4teln
A nRAAT gl AHRES Ao

448

2 ggeng oadozE AHFA oY &
TGl A HrllA nEEd Age Ay
3 FHRWL T 5 Ak au Agel i
Wt A e B3 Ao tgd EAE 7w
& £ flenz A9 M E By <
ol "astrtn AZbE Tk K olyt Abejo)
HalA Buzstz dBe] Az #y o
78 Manly57e AxZEA AE Srjss
Fol BFEL 2FW AT T AXEe A
At A e 88%<Q1dl BlE 78%o|d, = X%}
A & dFAE A AS 5% £
kil A Ao FaAE HHHon
AAEAY. 2 dFeAe AAE T}t
A Aotz 27ME HE A AR A
At

ARsEE HAE] A8 Ae Agse
A FrpAe] Aze] AL MAY Prinse
gy AFeEsg o Folob 71 Mol
TFddy] Zug T M2 d9dn sd
A R7HE 98 AdAHIALRE o835y
e Fg E4de AW w£oE B3 F0F
o2 4 HEE mus: A B Ko
ztol7k Qlckal oAtk ol M@ ofAztx] Az}
FHolu} FEY Hrd slo] ¢4% e
A A#A Frhge fick metd B Ao
Me e dyez HRMARE Azt
o] AZgE A3 HAFY =Zm AeF
JHE #, $F ZFAA 2z 2AE=Z 8§
At 2 A3 FFAFA M gl A4
T el Aolzt gidlovt FleEbd A=
AZE EH7e] g vekEt A A
Z, Bgshv} A E FFRT} A 2
7z Jletde] Aty o Z@dg H
oA FRew ol AL BFREO] hF A
ol MWl ZEFol & £ vk mIAGHY FFo
W B E Manlys?e AdAxolE Hzba)
AE FH3T FoA FaAF 0789 o
fold ARdAE 2o & AFPE e
AR tAsE 245 AFAFAAE 9
BES AHEstE AL Elgstdn gsch o
Hut Fhebele disiMe A9 23e 98

b

-



@ 4 o] ol Yt

Table 8914 139 ol2% ZEdE ZAA
Aol we 933 AR HE2A o g3
Hol@% E: & $ZoIMY HALEHEE
s LERA7F ANAUT B2 FE0| Bl
A BEB wg FEHA Aolg ne
U HAAHez B o J@AEYFEE U4t
oz % E AFA %F BE 79 ol
= AR A7l gidlew, ¥ Z4E
el Aol BEFO EEZ ANHAE @
stort BANE @w A9 Hol EhiA
Ak oleld AFE wY Y 2 8L
W7t Aag Adz ¥n 4 22 A
249 Upgol 48 WEoz 2 4 ot
ARegd B BuF e FAFAH =
ForbgelNa gy ARLEYUE HuW
A7/t =EHed, SobolevaF e 6FF<H
FANREANE FAY BAE oz @
Aol M mebdARAl AzdEFFe st H)
52 gt &M 6778 Xse Ry
B9 Az FgFE v AA gArtn 3}
, B d7elA FretdA ] v ekdt Mz
=7 Aol AFo B o dAz g
B2yz7] 4 2R Rsey -
& 229 Mg o gL XR7|Te] "8
i LS & F U
ool gm A Ak A, EE o
} Hjo|&@E kel AolE ATE AEE
AT7ARE BW OzakiZ?®e Z%Fsiotn
HEA A 2 YA Fi ALEFL YF
sy A@Ael Rtz 9,
AT -l WA FEAY ST
FAE 7 ddAE AT Kjellberg
FHEEo Aol dm FHod,
Henrikson5'¥ = #AA@EA7l 18 RAZE
ARG AAgHe] FRUL A stHoz
5t A5 e @R oW
STt Fde R AEEY AFEE
of oty FHo I oA At}
SEFAN R, gz ZAYS @ wad
KuwaharaS**Ve t}& o] ul3 otoa =t

W ko R e

]

[ 3
Bl _.1;1

2 e

L
i)

Z

£ 2 o
o

rle

3

ZoA NFEFEErt =2n EEHANL F
AT stEAM B og AP ok
ToA FAEFoz AZFA FEFHHAN} Fu
&5 dojAny sl & AFRA 2
Fo|gAtel A T w} FERAHoE ehd
zojgt wig- FASETH 2 dFME o)
9 #FAZHY HA4EY £F5os FFS A
A5 A ATFEFEE A £l
A 2817 o8 Fel vid] ¢ sAE el
e},

npAlHe 2 gxhatel A As M Fo| A
g vy A% o QBHL Felg Ho
7t el Hae s dRERREAte &
FHY FVMHn &2 gEgAE 4%
E o gk o3 Age dFHNAFEA
o] A7 oF 2L NUBE #FA Fe
Zloly of&d 27 o8] AAF o A
& AAAEQ0 4HE JEE £ U85S 4
33 Aek A€ o A2 dAgd & FA
o 9Tt B B AT B ~
2271 BYdMvn =4 d7tx JF3H F
AAbte WAL dsign, oA HF ol
Fhebde] A FA7HE EAHE we} np3tA
TAZ 2ty A F8HS FaAEA
7] EoR, dE o AAAE A e
At G383 AAlskE AlEE A A}
st AbEel A Ho] Holdtiy B4 gl
= wis vpRsR ot AAZAIZFD AT
o] 92 9 B35 7t FA did Aol A
Christensen5' e HAQIME 1087 A3z
Al ohAkRke] 75%7F BEL oluA gt o)ekd
MaZe 28 AYstaun Hudte HALE
A7 AR oA Blo] dAglE vt
7le AZAE" £& Ao #ddsidd.
2 dFdaMeg 543 SHPUE o] &3
ATE o5 2Eset el aH ALGeE
GEj7t AAFe} BFAHE BTN R o
TEG i 9e FAHAXNE BYoy fxd
T AT e XolE He B dToAg]
FTstetatel gzl g AT Feo vlui Fal
o] AuH# AHAArtel vlwelA viehwgd

449



23k} FAraHA T,

¥ 479 ZatesE 4uH GadWd
of 5719 ztel AER Al A9 H4H
O AT e XA AZego] A
o} AGAA AAFES HAHA HS
F ger, der® o 79 FE
o] &3V Bt AR F/PIHE =
, AFe g B HAEE A7 A%
Fs|ojop & Aol

S gl e 8 2 & orle

lo o
il

v.d £

fai ol JAHUFes dd #
AE gaeR NaFe HHAFE YHE A
Arqlal viaaly] $jste £ A7E A PEHA
v, e Haxgsite 51490
Aol A HE o} JPAANANHEE ojfdla] F
HH AL AR, 937EE 3 A9
3 ZAL HAAEgeH, obge THASAEE
ArA 5 g2 F3H AFHRLAE 2
Atstgich A 2Aege FeH= BFF, Jietd, 42
Az 5 53 "@rrsEldoen, AFAL, AR
% Eu7d 5 ZAHACG B A7 dEd
ohga 2ot

i
Y

A EE 7 Z(VAS)o A

B AAE el Afol7k gl et

BAHZ(VRS)ANMy: dA-F, F7

Z4, a28n AFFEHAA AT F

17} oieFakA wdoh 4R AIA S
gz FAE 25YFol thh B
Re g Jepytch

2. Aol 2 gr)|te] 570 vl T
S57HY o i o] FBAH FAe AR
£ zlol7} U= ez uyelyt B
EZVASA BX| & 7|3e] 289 AT
oA EA veR} §Fe] AE7|NE A%
A7lE 8 8908 HdEh

3. GE3 sttdAz A BRI AT 3
of Azazke] Aol AL BF A Fel M
= AZRE =g 52 e Zelrt AN

ik
>
Al ol

Lol 2

i e e e

bl

ou} sleaA T e BT AE o
& BURE Lk Aoz vegd 84
29 AARA eFdE Aol 4
Aa% ure) AABA AuEHe
o, ole ARE ARGUE BHEH A
o7t etk

Fuy S g 24, 94 JE, 2
1

g1 8 7HA FHES AT el o
& 24 5% F3 o oAU aHEuR
of & AgE olF Fxe AHATEL Y4
At FAe FFOR HEANINE AL & F
AU,

-

- RAR, BET, AT

&1E8!

. Tzakis MG, Karlsson S, Carlsson GE @ Effects

of intense chewing on some parameters of
masticatory function. ] Prosthet Dent, 67 :
405-409, 1992.

, Grillner § : Locomotion in vertebrates; central

mechanisms and reflex interaction. Physiol Rev,
55 1 247-304, 1971,

. Nakamura Y, Kubo Y, Nozaki 3, Tagase M :

Cortically induced masticatory rhythm and its
modification by tonic peripheral inputs in
immobilized cats. Bull Tokyo Med Dent Urniv,
23 : 101-107, 1976.

. Rugh DJ, Smith RB, Mohl NO, Zarb GA,

Carlsson GE @ A textbook of occlusion.
Chicago, Quintessence Publ, 1988, pp 143-152.

. Chnistensen LV, Facial pain and internal pressure

of masseter rmuscle in experimental bruxism in
man. Archs Oral Biol, 16 : 1021-1031, 1971,

. Christensen LV : Jaw muscle fatigue and pains

indused by experimental tooth clenching: a
review. ] Oral Rehabil, 8 : 27-36, 1981

. Christensen LV : Experimental teeth clenching

in man[Thesis]l.. Swed Dent ], 60 :
1989,

29-48,

. Okeson JP @ Management of temporomandibular

disorders and occlusion. 4 ed, St. Loius, CV
Mosby, 1998, pp 170-218.
ob b gof e} FrHQk



10.

11.

13.

14,

15.

16.

17.

18.

18.

20.

21.

2.

AEF, Mg, A4 EBAL 1995, pp 15-3L
Kraus SL @ Temporomandibular disorders. 2 ed.
New York, Churchill Livingstone, 1994, pp
113-156.

Agerberg G, Carlsson GE : Late results of

treatment of functional disorders of the
masticatory system. ] Oral Rehabil, 1
309-316, 1974,

. Douglas ], Philips J, Walters PJ : Recorrmended

Guide to the Evaluation of Permanent
Impairment of the Temporomandibular Joint. J
Craniomandib Pract, 7 : 13-21, 1989,

Francis MB, Whitehill JM, Martelli MF : Pain
Assessment in Temporomandibular Disorders.
J Craniomandib Pract, 7 @ 137-143, 1989,
Estelle KB : The Incidence of TM] Dysfunction
in Patients who Have Suffered a Cervical
Whiplash Injury Following a Traffic Accident.
J Orofacial Pain, 7: 209-213, 1993.

Moses A : Legal Perspectives On TM]/Whiplash.
J Craniomandib Pract, 11 : 237-240, 1993.
Kirveskari P, Alanen P ' Association between
tooth Joss and TMJ dysfunction. ] Oral
Rehabil, 12 : 189-194, 1985.

Akeel R, Nilner M, Nilner K : Masticatory
efficiency in individuals with natural dentition.
Swed Dent J, 16 : 191198, 1992.

Henrikson T, Ekberg EC, Nilner M @ Masticatory
efficiency and ability in relation to occlusion
and mandibular dysfunction in girls. Int ]
Prosthodont, 11 : 125-132, 1998

Karlsson S, Cho SA, Carlsson GE : Changes
in mandibular masticatory movements after
insertion of nonworking- side interference. ]
Orofacial Pain, 6 © 177-183, 1992,

Micher L, Moller E, Bakke M, Andreasen S,
Henningsen E : On-Line Analysis of Natural
Activity in Muscles of Mastication. ] Orofacial
Pain, 2 ' 65-82, 1988,

Christensen LV, Tran KT, Mohamed SE : Gum
chewing and jaw muscle fatigue and pains. ]
Oral Rehabil, 23 : 424-437, 1996.

Hagberg G : The amplitude distribution of
electromyographic activity of masticatory muscle
during unilateral chewing. J Oral Rehabil, 13 :
567-574, 1986.

24,

26.

31

32.

. Gerstner GE, Fehrman J : Comparison of chin

and jaw movements during gum chewing. ]
Prosthet Dent, 81 : 179-185, 1999.

Arakawa Y, Yamaguchi H : Chewing movernents
in near ideal occlusion With and without TM
symptoms. ] Craniomandib Pract, 15 @ 208-220),
1997.

. o1BE, 4% - A dud AFEEEA

A AFE BAANE 058 ddeFol B
A7 ] Dental College Seoul National University,
21 1 478-501, 1997.

Haraldson T : Comparisons of chewing patters
in patients with bridges supported on
osseointegrated implants and subjects with
natural dentitions. Acta Odontol Scand, 41 :
203-208, 1983.

. Wedel A, Yontchev E, Carlsson GE, Ow R :

Masticatory function in patients with congenital
and acquired mexillofacial defects. ] Prosthet
Dent, 72 : 303-308, 1994.

. Ozaki Y, Shigematus T, Takahashi S : Analysis

of the chewing movement in temporomandibular
disorders. Bull Tokyo Dent Coll, 31 : 91-103,

1990.

Kiellberg H, Kiliaridis 5, Karlsson S
Characteristics of masticatory movements and
velocity in children with juvenile chronic
arthritis. ] Orofacial Pain, 9 : 64-72, 1995,

. Kuwahara T, Bessette RW, Maruyama T :

Chewing pattern analysis in TMD patients
with and without internal derangement. ]
Craniomandib Pract, 13 : 8-14, 1995
Kuwahara T, Bessette RW, Maruyama T
Chewing pattern analysis in TMD patients
with and without internal derangement. ]
Craniomandib Pract, 13 : 93-98, 1995.
Soboleva U, Jokstad A, Eckersberg T, Dahl
BL : Chewing movements in TMD patients
and a control group before and after use of a
stabilization splint. Int ] Prosthodont, 11
158-64, 1998.

Macentee M, Weiss R, Morrison ],
WaxlerMorrison NE @ Mandibular dysfunction
in an institutionalized and predominantly elderly
population, ] Oral Rehabil, 14 : 523-529, 1987.

. Agerberg G, Carlsson GE : Chewing ability in

451



37.

38.

39.

I PR ¥ B

. Huskisson EC :

relation to dental and general health. Analysis
of data obtained from a questionnaire. Acta
Odontol Scand, 39 : 147-153, 1981.

. Kropmans TJ, Dijkstra PU, van Veen A,

Stegenga B, de Bont LG ' The smallest

detectable difference of mandibular function
impairment in patient with a painfully
restricted temporomandibular joint. ] Dent

Res, 78 : 1445-1449, 1999.

A}t 5581et7)F 3o
o AZB/AG 7Ae 9% TR EE
Z], 17(1) : 51-60, 1992,

Bioresearch Inc. : Biopak manual, Milwaukee,
1996.

Sarnat BG, Laskin DM : The temporomandibular
joint=A biological basis for clinical practice.
Philadelphia, WB Saunders, 1992, pp 298-315.

Commission for Evaluation of Pain. US.
Department of Health and Human Services,
Social Security Administrative Office of
Disability. March 1987 ; 134-145.

Visual analog scales. In :
Melzack R(ed). Pain Measurement and

452

41.

42,

43,

. Prinz JF :

Assessment, New York :
pp 33-42.
Atwood MJ, Dixon DC, Talcott GW, Peterson
AL Comparison of two scales in the
assessment of muscle and joint palpation
tenderness in chronic temporomandibular
disorders. ] Orofacial Pain, 7 : 403-407, 1993.
Fricton JR, Schiffman EL : The craniomandibular
index: Validity. J Prosthet Dent, 58 : 222-231,
1987.

Manly RS, Bradley LC Masticatory
performance and efficiency. J Dent Res, 27 :
448-462, 1950.

Raven Press, 1983,

Quantitative evaluation of the
effect of bolus size and number of chewing
strokes on the intraoral mixing of a
two—colour chewing gum. ] Oral Rehabil, 26 :
243-247, 1999,

. Kuwahara T, Bessette RW, Maruyama T:

Characteristic chewing parameters for specific
types of temporomandibular joint internal
derangements. | Craniomandib Pract, 14
12-22, 1996.



-ABSTRACT-

A Study on the Masticatory Efficiency after Treatment for
Temporomandibular Disorders

Cheon-Woo Nam, D.D.S., M.S.D.. Kyung-Soo Han, D.D.S.. M.8.D., Ph.D.

Dept. of Oral Medicine, School of Dentistry, Wonkwang University
and Wonkwang Dental Research Instute

This study was performed to investigate the masticatory efficiency in patients with
temporomandibular disorders(TMDs), especially internal derangement of temporomandibular (TM) joint.
For this study, 26 patients after treatment and 33 dental students who had no signs and symptoms of
TMDs were selected as the patients group and as the normal group, respectively. Mean treatment
duration of the patients was 5.1 months. Verbal rating scale(VRS) and Visual analogue scale(VAS) were
used for recording of subjective symptoms. Treatment index (VAS Ti) derived from VAS was
calculated for evaluation of treatment progress and clinical examination was also perfomed for objective
symptorns. BioEGN(Bioresearch Inc., Milwaukee, USA) was used for observation of chewing movement
pattern on peanut, caramel candy, and gum chewing.

Chewing time in second and symptoms after chewing were recorded, and pattern of chewing stroke
hetween in affected side and in contralateral side or between in right and in left side were compared,
and especially, gum chewing pattern between before and after treatment were also compared in the
patients group.

The data obtained were analysed by SPSS windows program and the results of this study were as
follows :

1. Subjective symptoms evaluated by VAS showed no difference between the two groups, but those by
VIS showed slight difference for TM joint pain, head and neck symptoms, and chewing ability.

2. There were no difference at the level of subjective symptoms hetween the subgroups divided hy
treatment duration of five months in the patients group. However, value of VAS Ti of pain was
higher in subgroup of long treatment duration than that of subgroup of short treatment duration.

3. There were no difference in chewing time for peanut or caramel candy between the two groups, but
on caramel candy chewing, the patients group complained slight discomfort after swallowing. Chewing
velocity and range of motion on gum chewing after treatment in the patients group showed
significant difference and greatly improved compared to those of before treatment, and which were
not differ from those of normal subjects.

In conclusion, treatment of temporomandibular disorders about for five months would greatly improve
chewing ability and movement pattern in most of the patients with TMDs.



