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gABdol] thet Hyaluronane] B4 o] &o] &s] ojFo] Au Uoh. 2y
ddol digt JA4H &84 oA njvjan 53] 2 HEA T dE FE
] 5ol AAWUT. o] dFdM e F5sGdHG 2 F V&Y B
g ol vreEAGe B9 W H F4E 7R BRA o] %Al 9
E5E v Frteted SFA Al e AFAHFH ol Hux
Z5stdd el B4 T AHLE HAEAY dWFABIAY st
o] HYA ¥E Bolx 4199 FAE MY, of T x7] /4
FAANEE AgETF] vug FF FBAE Wl Hyaluronan®] thA]
FE<Ql sodium hyaluronate & 3 FUste [T FYSA ¥ AL mAA
FRE At [T 2 oA o 27149 F ARMAAEE vz H7sts
TG 670Y ol FAULErIZE HEtdE #x F %79 Hyaluronan FY
e 11T 2710 AfAAFANE ANABste VEoz 27sld 28 2719 ¥ 2
B v H7sT. YA ESe Brie FHHA dHEFE NS FH
Y Ted A=, ATFAHY JMTFFY EFAY Helkimod P75 AF
(Helkimo's Clinical Dysfunction Index,CDI)& o]&3ldA z+ #7o] AFHTE
n EAEPT. Eg FE FAS BXE O] G4F JdRR gBE v3 g
3ol =Hste] fF R wets XgFFel Aozt vEhdEZR BlR PriEto
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2 7ol 40.9molA XNE F 45.8mZ, IVZAAME 5% 3FH /7ol 35.2mm
oA 41.7mm 2, £ 8 NFZo] 40.5mm oA 45.8mm 2 FA3 UAA FIHEAT (P
< 0.05).

2. ODI= A8 ¥ EFAAM F94 UA F71 HAT( P <0.05 ).

3. 123 11127 vl e <% F 554 A%, 84 W72

o} Z7t8 zlol7t FoA Az DI = A F94 Ude AolE BAY
(P<0.05).
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4, 11T} IVZHY) vlXoME FE FY AF 558 MF%E, #5838 A+
2ro] Z71ek aol7l %o YT DITE AT F94 UE aolE Ho)

A gste,

FAe ol A2H Aol otgd WA AR Fws
So| we B TIA FBFYAF & 2RAL BRI 494 o

= zolE BHolA egict.

5. Hyaluronan

32

ol e AT Ao MW YAHoz HHEAY opE 9B AYEYY BA
W By W8S Bols BaM 4URY DAXRFN N2 F F4MA0 o
Mg @2 FAME ASHY YIRFANL Y EAAHQ ot@AAUe] A
Hyaluronan 39 H= &Alo] Q4740 E7} Ao, 2@ 674Q ol 4te] Wy
38 83 AN 27 N8P Holo] WE J4H mS Aot Bolx Fo
22 sbsd RENY YL 4 stojob dvh, Y4A AVERY sHFY
z W8 450 4E A8 B59 Aot o] ATNNE ASHR £

YYHE B ESTsermAgel, uA%Y Guadwws, Hegus,

Hyaluronan(Sodium hyaluronate), ¥R AA]



E53etdd o] Al thFt
HYALURONAN(SODIUM HYALURONATE)3F<] <]
d33H a3

AMER herY X o]t}

(A= & @ B 2uF)

@ = 2

A&

& 73l @2 ol (Temporomandibular joint disorder)e HEA EE v|AHEA
vEAERY, BEA HY4 ¥ 5o 712 ¥, 4F4 BEANEH B
dol o oleg FHYele XFolE A EEH XNEHY vREFY 8YO
T+ ®HGrays,1985 ; Clark 9 Solberg,1987 ; McNeill$,1990 ; Kaplan
T.1991). B&H AaRds SUAE, dFAHYAE, FEAE, Artay, ug
AAAEFTO Jon] HBEY AE8Yd e FTLGANFAHL UG AYAFA A
g, Fe3d A7 Fo] AvH(F,1992). o]& Aol thg mxe F7HQA B
of mad BEH st A5y BREH vYEH N85} B AHEL B
ol ReE HuHm AFJFAA AriAdHol YA HY EA4L ztomz WAy
79 A8 g FHHCE NPT F F4o] TAHHA & Ffd wndy s
€ 3o #oH( Ramfjord 9} Ash,1983 ; Okeson,1985 ; Shiffman%,1990 ;
7,1992 5 %,1996).
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Thdste HAEA TE 98 Wezoly HYAH SJIIT dME dREe
A9 FAoA Zo] REH XNEgYTOEE FL AFAE JUE F Aoy A
o] BEH ASRE F4 /MAo] Z o]FojXR] ¥ B Ffode 7] I
Aol o &, HEAW frF(adhesion)olvt dEA3}HF(chondromalasia), #HEYEY
o ¥, HR3tFel 2% 71FAA Ws, BRGNS T BB wEEY
el |34 W3 7t z2en @ag MM 84 & Aast E »art
2 tH(Laskin% 1992 ; Okeson% 1996 ; Krogstad®,1996 ).

BEH xgyez NEaHE 7|d Rite dF #xdAs dBEre T4

g sy

7t d X2 E Algstrld kA BRF2UY t9F, FEH
FEZY AEFAE AP 5 Ao}, KoppF(1981)0] S5t ol &a}ol A
2H2ol=9t TAautFHAE TY FUAT gEEAE B ol 2 AgusF(1983)L
Rl el gutqdo] Qe BAAA 2HZol=E FUEHAT. DanzigF(1992)
TanFHTeRr AHo R AFA FALHY FEE FaAI oo F
AT FAE AAFTLAAMY AAAGT B HES FAANEAM FFAY 2
SHALE E29A BE5E o3 Aotz %t o 9 Lin$(1994)2 superoxide
dismutase & FUT YFZHAE Buson EFA dgrt A FFsAAEA
of BxzloA 2HZo=FY FES AR FAEE ANEHo NFZAHR} Ade A
T A1t B3 5o $o0(Zhangs, 1985 ; SewallE, 1995 ; Alstregons,1996), &
2o e o] ooz BAZNe A M A (arthroscopic lavage) €241& 41 A
A 44 8% BEMHE(arthrocentesis) 5 2AFYPol LlEHol AgHn
A Nitzan®} Dolwick,1991 ; Sanders%,1995 ; Dimitroulis%,1995 ; Murakami
5 ,1995 ; Steing,1995 ; Hosakas,1996 ; Nitzanws ,1997 ; Cascone3,1998 ; Frost
F.,1999 ; BF, 1997 ; 0}F,1999). ¥ 2 Rol=9] AHY GFEFA] A o
B2 #AgAYe F2 AEF U hyaluronic acid®E TA ABAISHHY g
R A=

Hyaluronic acide 193413 Meyer7} 223 & sodium hyaluronate®] FEl= 1960
G RE AdgseaEAe] B2 FEZ AMSE o2 1970 thol = PeyronS(1971)0l
o3 FHAELBOl Ax €BH(knee joint)oA] o] &HT HIZoE SFsietad I

rle



ojgatol el HEgoz gk ok, ol g At 27 E HEolH HH &
A FE AHSAes HIde AZHDAN AFAsH o= AtH(Boas
$.1949 ; Hruby%,1966 ; Swann%,1968 ; Rydell%,1971 ; Peyron%,1974).
Huskissond(1999) Z#EFo] A& €HHAA, Matsunos(1999)& FulEo]
= ZHHEYGo] e € HoM, AltmanT(1998)2 EPA(idiopathic) THHEE
Atell A, Wug(1997)2 ARTZ®E ol &3 944 axE E1 3Rer o]g &0
sodium hyaluronate®] YUdEFE AAHS Jti( Pelletiers,1993 ; Dougados
% .1993 : Dahlberg% .1994 ; Yamashita% .1995 ; AdamsF,1995 ; Lohmander & ,1996 ;
Lussier$.,1996 ; Wobig%,1998 ; Frizzieros.1998 ; Srejic$,1999 ), 28y}
Henderson5(1994)2 443 aA#f7t glvte 21k vt @A Az ez 53
dfde Hag AFe HL otk 1 olfE SFaLTH Foirt HAEH
Ao} theFAd( Bell$,1990 ; Kleinknecht$.1986 ), Zdolu} X&olAe o) 7}
A A2y zto], aga FEH, BT Folgdolu AgHoezr FHZAW
BATLE J3f &2t Foh. 2dy FFIIYTEE E A BAE N vt
of AgdFo] HEB F Avks FolA & A A 7HAE APz Ade
FAlolv S5t gk dA4AFAAT vivd AAAu st R AF
7b dFdidoly B A3 dE Z1EY Aol JMA doE ol BuHZFA
I U, E3 tgd SFGAAEFN EHHe EAE MR dFu|mrt
ofgl¥ ol AUtt. otF7A B A9 Jdaded U AR F #%y N5iy
L WAL AL st dig XI5 R %9 Atojol tldt TRt u|FEE AAo
)
3]

—

U
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] 71& Age A7t sodium hyaluronate ©52 JAES L Yol A
o2 qz2TE AT AYAY QA FYoz H4ETH YE2FY A
ga3e vnstH . ( Kopp¥.1991 ; Bertolami$,1993 ; Lohmander¥,1996 ; Wu
$.1997 ) °]& sodium hyaluronate®] Y33 H59 AR E Lol dH Fosdiy
ARG FANANE F FA/MAl vug @2 F VY NEgwe A&Ee 29
UE FUAL HASE T Aol AFRFS H BT AFE YA

THH Wedel 5(1986) 0 3t F4de] 7]3te] 42 oo BA A
F dn Bag v Jon wabA 67HE oo wAslE #zab FolA
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dBE o] AEgY BEAY 71E9 P FAANE Fo HEH ayuezE F
23 AN aFEg Jidstr] oeE & o2z xUXE AFAAM B H
SHA ANEE AYE et A€ £ Avk. wWebA Hyaluronan®] YAE o] 4o
et o] EFE T8 BEH AF FEML] AAY FI¢e FALAVINE

A
rir
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= F 3ot Ad Aol @abol A Hyaluronan® ABE 7} FYUSIAA dAH 7
A

< ¥R H75te] Hyaluronan & o] &% X FAE o =go] Huzt



AT B

7H. 7 94

1999 29 5E 1999 109747 AR Xt wgel st
7198 AL AAAAL ALY HA F& FEA ST BE Y2 Agd EA
ZolA olele 471x] 24 FFH3E FAE MYAT. 1) 3t 7eEF A #
AU BEo] gt #x 2) Aoz u|ABAH FHEAdBHAL v AL A
FEY HPA A7 e 82 3) SFsABEY FALE 7|¢ol BEH A
g glo] 670Y ol Ay ALY 3/Y o) uFtA A AEFE 40mm
st Hu/TE RolAY 59 slMe] e x4 YFHeE AMNFH FFA
T HEGoY BEY AF7H o] WY BEE FHolyd 2 HAL F9 aA
S HolA FE A, A L34 FIHE 4198 PR FLE UG olE B3
g s wepd otdio 4719 Fog BEFHEAUC.

Group I ) 1082 3 7H¥ 3te WA A& F sodium hyaluronate & FU3H%
on PFole 28.84(164—-664)0l HaF SHLE 717+ 5.371Y ol
Group I1) F&ERA77to] 670 o] 84 §AE w@FA A& flo]l sodium
hyaluronate FY&IFor FHFrtols 28.941(234--374) 0] Hag ZAdd 7]zt
2 22.578€9olt},

Group 111 ) 3 7/481e AFFA g FAE AL IFFATE AR 129
o gAEE HIYole 30.54(154--724)0]0] HaFFLA7|HL 8.087H 9]
t}.

Group 1V) SAE@7|ztol 671 dold 1 #2AE A AENE AP 2oz
A 1199 §AE HFuols 22.84(134--354D 0l HZ FALH7|TL 16.470
golt}.
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Table-1 : Distribution of Age, Gender, Symptom Duration

Injection Non—Injection Total
Group Group
Group | | Group Il | Group Group lli | Group IV Group
‘ (1+1) (m+1v)
(N=10)| (N=8)| (N=18)] (N=12) (N=11)1 (N=23) (N=41)
Age
10-19 4 0 4 2 3 5 9
2029 2 4 6 5 7 12 18
30—39 2 4 6 3 1 4 10
40—49 1 0 ! 1 1 0 1 2
50—59 0 0 0 0 0 0 0
60—69 1 0 1 0 0 0 1
70~-— 0 0 0 1 0 1 1
Sex
Female 10 7 17 12 10 22 39
Male 0 1 1 0 1 1 2
Pain Duration
Duration >6ms 3 8 11 6 11 17 28
Duration <6ms 7 0 7 6 0 6 13
Symptom Side
Lt 4 5 9 8 6 14 23
Rt 6 3 9 4 5 9 18




Table-2 @ Diagnostic Classification and Condylar Change

Hyaluronan Non—Hyaluronan Total
Injection Injection
Group | Group | Group | Group | Group |Group
! e+l v o (m+1v)
(N=10) [ N=8 )|(N=18 )[(N=12)| (N=11) | N=23 ) [(N=41)
Diagnostic
classification
Closed lock 5 3 8 9 7 16 24
DJD 5 5 10 3 4 7 17
Condylar
changes
GO 4 1 5 6 4 10 15
Gt 4 4 8 4 3 7 15
Gl 0 1 1 1 1 2 3
G Hl 0 1 1 0 0 0 1
GIv 2 1 3 1 2 3 6
GV 0 0 0 0 0 0 0

G O : Normal condition
G I1 : Definite early abnormality

G IV : Severe destructive abnormality

G 1 : Slight deformity

G III : Moderate destructive abnormality

GV : Multilating abnormality



Table-3 : Treatment Procedures in Groups
1 month | 2 months | 3 months 4 months | 5 months
Group 1 )| ( Splint ) B ( Splint ) A
Group II B ( No Splint ) ’A ( Injection )
( Injection )
Group III )| ( Splint ) B (Splint) A
| >
G Iv B Splint A
roup ( Splint ) 3
1 ¢ Initial B : Before A : After
)., 97 3y
1) AEekA
o] Ao Al2E Al | LFEA JEF(sodium hyaluronate) S 24 AE 9

3} F<9H(Hyruan®)F (Al 23 A} ¢

LG Agaz)oltt. 9 ozt n¥rlz %a

ZFE 609120

'ITE']E& -’_i"-o]] %01 AT ‘?‘—1 al %5] o AA
Daltono]™ 1ml Tl FEQ 3 LTEMN YEEC] 10 mg, 5334 S UYEE
o] 8.5mg, YFAZA AMY £ JEF, Uabo] 4 UYEFo] vz Eo]

2) BA37ZW 9 (Intraarticular injection) 43



A4 7 sodium hyaluronate®] F%212 Nitzan & Dolwick%(1991)0] o3
A HHgd 88 Wiz NP, WA XA }E lidocained o] FHA A
W ohHE AgE O £4 2UE 5% iodined 70% ¥IZEE A AFER
7} o2 21Gauge needled ©]&3te] o]F(middle tragus)F XA} 2|42 (outer
canthusus of eye) & A& A2 AW 10mm, Y 2 mm = AFEL FF5AHA 3
AR EE Ho sl AAH BHAE A8 FAFAME(inflow needle) & 4
BEZNE A 20 =, A% 20% o Zoz AYse. BeAEF-E o] 83y
pumpimg & A3 AEA AFTFEFEL AT E b2 21Gauge needle &2 FYXA
Hol A oF 2mm A, 2mm Y A AYSAA FE(outflow) & FEG T g
Aled =1} linger's lactated solution &8 FE/N 4 Z(flow patency) EEHE &9l
g Fo FAE FHEAT. HFEE FAR (outflow needle) T AAT ohg sodium
hyaluronate °F 2.0 mlE AMA3 FY&Id. F¢ Fode #FHE/NFE(joint
mobilization) & A3t on] Pao wat of 34T FAA ¢ JAFAIGAE F
o3ttt

WFAFFA S A

B354 FAE o)t AP FAFF uFFAE Ao FA 4
o FARY A AtolelA &F9 AFAHE FHstn dgAotete FLdF FEFE
A 9 &% Alds AR o8 fEHo S TAol =S . =7

NAAAE 27 ALE oYM 2 24 S ABEGn] T o Folk 4FHEY
HAoz NRsYT,

4) 371 ¥¥

obelel BAREE MEA A= A% A2 ¥, %A FYAN 7Y 209
oA &35



7h F83 3%

2pd ZANUAEE oldel B2o] webq ABER 2 WGBS FrHAY)

(1) Symptom Improvement (SI)

7] &A4e] WM AHEE 1 : Symptom free ( 54
23] 70" ), 3 : Slightly improved ( & 7|4

S ) 5 Worse ( ot3l® ) 22 Wy,

2 : Much improved (4

qe ).
2 ) .4 : Unchanged ( ®%¢l

(2) Visual Analogue Scale ( VAS ) ¢ @& EEAE

b A8F 5%

ofefo] APH HrFES 72t HrHA 7| FAA.
(1) 3ter7l+% ( Maximum Interincisal Opening, MIO )

ZEW Hd/NF%(Pain Free Maximum Interincisal Opening, PFMIO ) I} %
=3 HU/WT% (Active Maximum Interincisal Opening, AMIO ) I +%53 HujH

F2 ( Passive Maximum Interincisal Opening, PMIO )& mm =FAE o| &3l &

skt

10



(2) Helkimod ¢4 Hv]7]% A4 ( Helkimo's Clinical Dysfunction Index. CDI )

o)A H]7]% ZH4( Clinical Dysfunction Score )= Helkimo(1987 )2} ®fol] u}
gl 5709 W7t FEEL oA ME FEoE YFoA P4E Rosn 2 HigE
Ao gatoz s, ojuf A7) 00]W Di 0, 1914 4% Di I, 5914 9%& Di II,
10042 Di 111 2 FEEIT (R 1),

5) Y3H AW BF

YAAA AR FE 1990 vl= Frstetgel gd3eM A g g
dAH AE LES AL 7IFeR gy, vAEY Juddw APEdAE T
A¥(closed lock) &2 A 3oto] BFLF Al FAHE dUFdF 72&
Aog2A FAoly Bt ez T FFol 7IsA daE ATA
€ Holg BEAUY Wyt glod FHSS vehA ded. 5N #Ed
& FFstaEe £34 45U EHH S FUse HHEAN @¢ges A%

0 dig T44 ¢F, oy gy BHEE AFA clB}Fo R
HAE Tt ETHA ATS Holo PAMD ARG E9 €gd FEE 2

6) d#H dF FFY A Y

7] YA 4#E @5 #dgddd JEhd 35 33
(1974)9] E5Fo] mwatA Grade 0914 Grade VE F&& 3t

). FAAE

¥ 22 E Statistical Analysis System (SAS) A T2 2W L o2&t

11



Fo £Hx o FFUTN BRUAE Ttz 2 FHA o o7t YeAE ¢
ol® 7] 958to] Kruskal-wallis testE o83t o4 HAL 3o 2t FUd
Aol A9 Wil diF FIAd AAE A8t Freedman testE AlFsAT. =
Tzt HA e Wl g FUY ztole Y E ERF i e g5 W
3 BF w09 ZF FFX9 wsEgd oig Aol JEAE Yol 9o

Wilcoxon singed rank test& AF&3e] foA HAL A,

_
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A7 47
1. 4 ZoAe SAX HFate] de v

IToll e FB8HY AT 5538 ATZ. 5538 AFFel 2gFA g 27
Al Zkzb 7 28.9mm,32.3mn,38.0mm%} 27 374 L] wPAX A& F hyaluronan
FEF A 29.4mm,34.0mm,37.5mm Fov] XEFY 270E F 39.7mm, 41.5 mm,
44 8mmZ F7H8IRATh. DI & @A & 27] A 9.994 3Lzt IFAH
AE F 10.12 F/Hesen 35 79 249 F 2.4 2 FA3H.

[ZAME T8 MT72.558 AT, 7538 MrFol 2dFA Ngzx7)
Al 2zt H# 33.9mm,37.0mm,40.9mmi o™ FEFQY 270 F 39.5mm 42.6 mm,
45.8mE Z718hdth. D1 & n@AA 827 A 10.3404 A2FY F 3.52 7
Bk A=

HIZAM e 5838 AFZF, T84 ATF0l 2dFA A8 27 Al 27 372
33.5mm, 37.6mmn Rom 37ADY wE{FA AF F 37.4mm, 39.9mm Ro™ wF
Azl g 5709 ¥ 38.8mm, 41.3 mm= =718k, DI & @A X F x27] A
10.3914 3/HE7te] BEHA g /MY F 8.8 Fador wFFA A& 5
MY ¥ 5602 289,

VEZAAME 5838 MTF, 453 NFFol zFFA 8 x7] A 244 HF
35.2mm, 40.5mm Qo™ 2714 nFFR XNE F 41.7mm, 45.8mE Z7}Eg o).
(DI & RPFA NF =7] A 9.5904 27043 nFZA g F 3.98 7438
Aok #2749 SHA HZ A e FATE F94 Aole UATH (F-4).

13



Table-4 : Comparison of clinical variables according to MIO and CDI

.Group |

Mean SD Mean SD Mean sSD Meah SD

PFMIO-I 28,9, 7,92

PFMIO-B| 29,4] 8,26 33,9, 9,25

PFMIO—-A| 39,7/ 6,86 39,5/ 6,16 !

AMIO—I 32,3 7,32 33,5 6,43
AMIO-B 34 7,54 37/ 5,58 37,4 6,95 35,2 5,86
AMIO—-A 41,5 5,76 42,6/ 5,76 38,8 6,88 41,7 3.8
PMIO—I 38 7.09 37,6 6,87

PMIO-B 37,5 7,2 40,9/ 6,03 39,9 6,29 40,5 6,22
PMIO—-A 44,8 5,71 45,8/ 5,87 41,3 6,76 45,8 4,26

CDI—1 9,9 3,28 10,3 3,82
CDiI—-B 10,1 3,31 10,3 4,8 8.8 50 9,5 4,52
CDI-A 2,4 3,2 3,5| 2,45 5,6 3,96 3,9 2,91
PFMIO : Pain Free Maximum Interincisal Opening -1 : Initial
AMIO : Active Maximum Interincisal Opening -B : Before
PMIO :@ Passive Maximum Interincisal Opening -A © After

CBI : Clinical Dysfunction Index

2. Hyaluronan 48 ToAA 9 GEFY AFo FAFHY F574 ¢
AN AT W3}

37HEe] 2FHR AFE F Hyaluronan® F¢ 3 Folxe FHAHA %
(VAS)8] W32 o8 F A 4.800A4 <
AE glo] 8 FYUS ToME 48 F

o
all

°
Lo
0

142

(2

NN
O

2

X
N
134

o

[\



o

o] F T VASHEEFe] dig vlaE Aolrt YA,
_Zr_

GE FA F FNAATE ITAME T g0l 19, 433 71Mgo] 513,
ga Ago] 4goled [] FolME T S0l 19, 433 AAdHo] 4%, ¢
A NAgo] 198, ¥ S0l 2go|dT}. (H-5)

Table-5 : Distribution and Comparisons of VAS and SI between Injection Groups
(61, GII)

Gmnp Lt “Group

Before After BefSre After

VAS 4.8 1.8 4.9 2.3
Si

1 1 1

2 5 4

3 4 1

4 0 2

5 4] 0

VAS :© Visual Analog Scale

S1 : Symptom Improvement

3. Hyaluronan ¢ 3 ToA9 XNs5AF9 dd/+F3 (DI ¥

[ZAME 758 M72. 558 NTZ. 553 NFFol 24 239 Ay
2 F7HE Pl FATHeE F949 A F/ERT P < 0.05 ). DIE £A
stE o2 FoA A ZASFATH P < 0.05 ).

[IZedMe 7289 ATZF. 558 NFF. 588 ATHFT 58 A7)
TATH R FAA AA FUHHHT( P< 0.05 ). DIE #AA AA #43R
( P<0.05). (£-6,7)

49_

15



4. Hyaluronan F3x &L TAA9Y et /A+=3 CDI o W3
[HITolME CDI7F EAstE oz 94 A #2350 (P<0.05).
IVEdAHE 553 AT+H A J) 7ol BEAGHOZ FAA UA FUHES

oo, (DIE Y4 UE FAE EJHP < 0.05).(E-6,7)

Table-6 : Comparisons of MIO Changes between Groups

Gmup l

ik

Inltral Before After Before After | Initial| Before| After |Before| After

PFMIO | 28,9] 29,4| «39,7] 33,9 39,5
AMIO 32,3 34 =41.5 37| 42,6/ 33,5 37.4 38,8 35,2 «41,7

PMIO 38| 37,5 %44,8/ 40,9/ 45,8 37,6 39,9 41,3 40,5| =45,8

* . P<0.05
PFMIO : Pain free Maximum Interincisal Opening
AMIO : Active Maximum Interincisal Opening

PMIO : Passive Interincisal Opening
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Table-7 : Distribution and Comparisons of CDI Changes between Groups

jecvsGroupd L GroupH - GroupV

Initial |Before|After Beforé Aﬁer Initial|Before|After |Before | After
CDI 9,9 10| *2,4 10| =3,5, 10 8,8/ *5,6 8,8 *6
Dio 0 0 4 0 0 0 0 0 0 1
Di | 0 1 3 1 5 1 3 5 2 5
Di ll 4 3 3 2 3 4 3 4 3 5
Di lll 6 6 0 5 0 7 6 3 6 0

+ 1P < 0.05

CDI :Clinical Dysfunction Index

5. Group I ¥ Group III #3HollA FEFQY AF 9 A7 CDI
W] g vl

[ZA FEFA A} FY F9 53 A7, $53 A+%, (DI ¥z
o] Zt7} 7.5mm,7.3 mm,~7.7 mm P o 117NN GEFQ A FY Fo 54
AT ved AT, 19 ¥Fol 24zt 1.33m, 1.33mm, -3.25m R T F
7ve] W ztolol dig v RME FATH fodA YE Aol BIY (P <
0.05). (E-8)
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Table-8 : Differences of MIO and CDI between Group I and Group III

( mm )
“Y@roupt Y Group it o
Mean l SD Mean SD ‘ i
MA-D 7.5 3,78 1,3 3,28
MP-D 7,3% 2,63 1,3 2,90 *
|
CDI-D —7,7i 3,28 -3.,83 3,91 *

MA-D : Difference of clinical variables according to active maximum inierincisal opening
MP-D : Difference of clinical variables according to passive maximum inierincisal opening
CDI-D : Difference of clinical variahles according to cinical dysfunction index

* P <0.05

6. Group 11 3} Group IV ZZtollA GEFQ AF9 Fet/NT=5} CDI
3o i v

[IZoA GE2Fd A3 F) Fo 553 M7Z, 753 N7%.0019 ¥z
o] 4z} 5.63mm, 4.88 mm, —6.8mm o0 IVZolA GEFQ AT} FY Fo ¥E
A NFF,TEH HF%,0019 HstEFo] 242} 6.55mm, 5.27 mm,-5.6mm oM
ko] REF zold g vAAE FATHOR {4 e Ao|E Holx
okt (E-9)

et

10
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Table-9 : Differences of MIO and CDI between Group II and Group IV

( mm )
@roupdl - | GroupV

Mean SD Mean SD
MA-D 5.6 3,66 6,6 3,75
MP-D 4.9 2,58 5,3 3,58
CDi-D -6,8 4,23 -5,6 3,67

MA-D : Difference of clinical variables according to active maximum inierincisal opening
MP-D : Difference of clinical variables according to passive maximum inierincisal opening

CDI-D : Difference of clinical variahles according to cinical dysfunction index

7. Hyaluronan FY& TF YA3F Jd&Efd & F &Y 3
AT CDI ¢ Wstgo] oigh vl

>
©
o
N

o
29

Hyaluronan %& FYg o % z} 2329 ztolo) tF w|

j=} =
oM GBAABAS TAME TERY AT, 5FH AT, £5H ATl

Z}7} 9.5mm, 7.38mm, 7.25mm &) F7HE Rov HIPY ¥ #FEYE FAAE 7.2m,
6.1mm, 5.4 mm2] F7}E Holn F 9 H|ZRAME FATH A dE o)
= fAT

CDIE @YY Ay ZolME 7.59 Z4AE HYon HAHd zadd
TAME 7.19 4§ Bolu F 9 HludAs FASLH Fo4 & Aole

AA}. (E-10)
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Table-10 : Differences of MIO and CDI between Clinically Closed Lock Patients
and DJD Patients

( mm)
Group. (1+11)
~Closed Lock - g
Mean SD ! Mean T SD |
MF-D 9.5 4,21 7.2 6,76
MA-D 7.4 3,34 6,1 4,12
MP-D 7.3 2,38 5,4 2,99
CDI-D -7.5 4,87 -7,1 2,51

MF-D : Difference of clinical variables according to painfree

Maximum interincisal opening
MA-D : Difference of clinical variables according to active maximum inierincisal opening
MP-D : Difference of clinical variables according to passive maximum inierincisal opening
CDI-D : Difference of clinical variables according to cinical dysfunction Index
Closed lock : Nonreducible disc displacement without reduction

DJD : Degenerative joint disease

8. Hyaluronan 3% 23 A A & W3l #50 e 3ot
A7 D19} Watol oj@ vlm

4
off
off
oift
it
BT
oft
-
offt
2
i
off
2

6.64mm, 5.86 mme] FT7HE Eolp F T wiudrM e FATRH FoA U= A
ol UAH.
CIe W37} Qe TAME 6.75 o 28 2o & W5} glE T



MeE 7.43 9 ZAE Holm FE9 o] v ME FATHE g4 JE Aol
= gAd. (E-11)

Table-11 :
Patients without Bony Change

Differences of MIO and CDI between Patients with Bony Change and

( mm )

_Group (I+11

Pationts  with

Patients with bony change
‘ - " VV gt oy

M;aan Mean
MF-D 8,36 6,21 7.75 4,35
MA-D 6,64 3,79 6,75 4,11
MP-D 5,86 2,77 7.5 3
CDI-D ~7.,43 3,41 -6,75 4,86

MF-D : Difference of clinical variables according to painfree

Maximum interincisal opening
MA-D : Difference of clinical variables according to active maximum interincisal opening
MP-D : Difference of clinical variabhles according to passive maximum interincisal opening

CDI-D : Difference of clinical variables according to clinical dysfunction Index
9. Hyaluronan FYU % FoIA A& AFe PR s
ITdAE FEFY A9 F A3E Ho|x e A7 79, #Z42" A$ 33

olRen IIToHE WAsE BolX) g& Algol 79, #4 € 3o 19U (X
-12)
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Table-12 : Changes of Joint Sound in Injection Groups

( number )

Group 1 [ Groupll
Initial— Before— Before—>After
>Before >After
No 8 7 7
changed
Increased 2 ‘ 0 0
Decreased 0 3 1
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E5 5ot BEYWHEY a9 AgdE FEAHA AT gjFEel BEH AW
of oste] gztel Fdol MASY vHREGY A FHY B+ A H
2o wat x71xge F2Yol Bt & Aok, FHLE FIFHX ATFNE Y
He A Ed SEdedy] g9 Ffde 27182 2F7M5€( nanual
manipulation )oll &t A E VEYWE AAH2E HE(reduction)d=
AL ANEs B 4 oh( Farra$.1982 ; Minagi§, 1991 ; Mongini5,1994). olW) &
Eol A ALoe #EYW vy A drFe % (hydraulic pressure)& . °l
4% pumping €4 & o4 = ATH MurakamiF,1987 , Ozawa®,1996 . Sasaki
5.1997 ). Segami§(1990)2 30H o] FHAAFZEY AN F2HAYFE o3
x| 3w ko] FEA@el AEH(recapture)o] Fol Wom yrizles ¥ H Ao
A HgAd WEl dolutn . 22y oifEe] F¢ #d d¥e A5d
FHE FAANA F7] AsME SAAANGA F& TP St FTo HEAVY
of AR} FF3 G hed APl T AYAFY LIAFZFT ¥IHY
A ANg7t A = Ao, ok g2 G40 39 2VIXNE2 FELYolY
A7k, B8 o® FFolY #EW dF5E 2HeHEAM FrHezs AR
bR e AR AFold BEE 2HE7] A TRAFFAIUE Al@stadA
YAAJA FFBA F37t 7bsEA B ASA e ANEE A HE o] dutHol
o ofA7tx] 444 EEol @l UAPHT AtkMejersjos, 1983 ; Wright5,1986 ;
Tsuga%,1989 ; Randoiph%,1990 ; Clark%,1990 ; Zamburlin%,1991 ; 71,1992 ;
Ash,1995 ; Deleeuw’ 1995 ). o] ATFAME 27|AE2 TFARFAE AP T
oA A7 I7F ol A B3R en FE FAYPe] 574U ngtA
FA A5 TAME DIZF #A48 A F7Hd RAL= Hoprd Hesd d77A7
o 2 g B,

of AN PFALE vAEY AFE vy #H HYY Vs
BolE #AE Ao Agsigleon e FFaAdHE Gt vt 2 o5
Age RHE REH H7IRE, v RAA NFEE FAHoE A&std dxHA
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42 93 A73 AHos ondd ANAE P5E gagozy e
TN BRI e AGAA Frd Aok Kurita $(1998)0] E3@ vio) m
%

29 njAEY oddYy Ay oM o 2.5971F BEHY A 5810

g Hgol o] F 43%: T4 glolzen 33%E FAY side], dniA 25%%
Z4o] A& Holy AgyE YTt AT 28D ol T FAte] o Fo] F
& HAE Ro2AE 27) WM Wilkes(198)EFol ol sr@augzel g
9 @A SBERY BAARAHE & AT dATt. Mongini 5 (1996)L
6752 BlHBA opHdy AW Aol 18-147/4L3tY BEH XN EFo
ANEES HrEaed & ) eo] 28.78mmol A 42.85mmE F713IR o F
5= fo4d dA #aEAGn @ v, o] AFAE 11T Tl nELH

I3 5MNLE 553 MFFo] 33.5mmel A 38.8mmE FE5H ATEHL 37.6mmol

A 41.3mZ oA FUtEAoY fFod AE FAHEL ohUAT. 11 2

3IMEAE Fol 40mmoldte] AFF22A FHEY 5ol AUv BAY 59 &
a%o] gle g4 #& Jdgsdonz AAHQ AT AsgAHYE dazt
of ztolE A& 4 A IVEAAME 248 F 553 7720l 35.2mol A 41.7mm,
| )T o] 40.5mmol A 45, 8mmE A F7tE€ BT (P<0.05). 1
211} Lundh(1992)9] B o] ¢J3tH 5199 4 dadAduEs gx 29
A 12E F ZEAAEA NE T AEE A GE UMY A5aF &
A AdE AAolE rBolx Fetiy 3. 22y Carraro$(1978), Sheikholeslam
5(1986), Frideman(1998), Kai(1998)%F ¢ Ao 23td thHd oz mEAAH A=A
o Agasel &€ Budtn Yot

ojg} L ATZAFAE BELVH A FHF o] BAY AL EAHAY WY
tetx AW g sty F4dol 319 4 AThe ChoiT(1994)9] Aot gL
UMY FEEL 222 ANFHE FgEo] o] o] 4HQA BELH A7} o}
Udats 71%E& & 4 AohE Greene(1983)%9 FA#RE dxdch. =%

rlo

L b
oft
By

32
)

+

=
o
e

Westessond (1989)& AN R A AT VALV HEYNA H &AW 7} o]Fo] Az
g z2e £3) ey WA YFHo WgaE AoE woAgm @

Ao, wEA Eed AR AFgH AR FaF Ao] opet 754
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o] 3Bg M NFFEZ dok I MosesF(1991)9] 7idol #Fsitn
£ Aok, ol2% BEA HeAWIE AL FFF FaUt e, o
E dREEe] uHEY Py FAE A7Fo HAFHeE F7}

221} Kamelchuk(1995)0] elahel olel@ 2 g4 Wael Fgol MzE bz
4 HRoz AgsA An B2Pe HAY WS F2Y + A0 HHon o
2o MARY GV APAAE 249 570] YolrE BEAY =

g Kai5(1998)0] Rt BAdtBE Pl &
Saletpde) 24 Q3o BUE AU AAs AN BRE FTHIVI
57 AAAY £ £ A, o] ATNE AAE FREAL] Y& BA

=
= oA Alestded ols AU dFAH B 2Ho] Aoz TR

o] HyHE HEFH Holgt T F den qrldes AqF7A
prostaglandin, leukotriene 5¢ vi7hA|(mediator) 7} ¥#o] Hr} ( Stegenza
5.1998). Zarb®(1994)9 oj3t¥ HYAY BHEFY Age A MR AR T
g £ Az =y d9A diF 3 XS (symptomatic treatment)ZA] FoFolut &
AEZA GAHA 5F¢ 943 AA Fo 2HA dARZE AEAAZAFE F
& 7]l fdlRte] 2HEE Y% FdxHol Hrld HPEY. dRE F
T 12-2470€ Atolo]l FFgo] HE AVAGHo| AR Ar|H oz A o)z
o] ERZAE veidlE x4 et U5 ARAE dA ol g, o] AF
AME 671¥ol e s E EHEAd BAEY TAMNE PMALAAE VL F
ATZolnt DI 7F TAEHE F4E EUTHP <0.0

ol9} Zol WREY HBA GAATAY Folu HHy T VAL PN
o TPIRAAFY REH AR FAANL Rolu} 21X Y= AE 558
gl ols TFgel SHE olsistelol tm crlol Bxe) ¥ AH

ol o
o
N
=8
1

248 Hrtdol B}, o] SloE BAAYY TEHA WH F 4%
2 W BANGS o4, waWel 4% (neuropathic)sl 714

ojft
L
r
st
e
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% Ath(Sessle,1987).
Dolwick3} Sander5(1985)°] 4#d W¥FE FETFZAWY F X8 71 3t
Rog Adsidoy oL F2 #AHAH LA FL AXNBAE FAHL
A 5% o8 NeNeill5(1993)2 ol&lg 5 7HA AXNBAE BEAL, B|AEA
FEAT. oy olzg AAHA FA BASR ¥ HAH
M= o2 BHEE Az glo] FEAUY 2F & WEstE 847 UL 7 U2
Rao%(1993)¢] 9J&td HAFHP 12782 T 20%H T A71FFFZOMRD AN &3
dud FHFo fA7 HEVAYLE EoAFALn 53] SanderF(1986)2
‘suction-cup’ &, FFTHEH(vaccuum effect)E AHdF o0 MezrichTL o)
3 A4y ABE ASE ‘Stick / slipr @Flgtn FaUo. o3 {FaAE g
A HAEAR JHEdR Ay FolA BRE = Murakami 2t SegamiF(1993)2
olgigh #EA Y2 F2a2 of A7 (arthroscope)dtoll A 37kx] dAZ FE3EIH L
5 Kaminishi§(1989)& #Zu #2o] & (synovial membrane)d w»Ag FF
(hematoma)oll 2%t RFEZZ|(scar tissue)S FASHA Hu UAFol HuY
(fibrim 3 & & 2oAA 23 BEE&E(joint lubrication)?] 5ol &L v)h
I B0R . Quinng(1989)0 st FHUHY 75 (overloading) 7} BHE A
9] cathepsin®} collagenasefr&°] F 78t EAFH=( synovial & vascular
permeability)7} EolA| i1 THA HE7 HAHAM AFES, TF "WAEe] F
7beta Ao AFAsFE e . oldd f2o] A HA @

E d339 FAMM0l FETt. Segami F(1993)) o5l H|FEA #Yor=
388 % 28Wol o] Fdg Hion HIYAY FxdAME 238 EFAAAM BES
T o2 Bol o] AT IMETY AYMAZA AEE AYFaME FAM
Aol mlulgt FAEL A9 2L 947 AN plAE Q4L a2 st
=3

3 9] B¥HE 842 RothT(1984)0l 23td FEHAFANA AFA A
o] -3.8mmg Fth7t AFA BEAYL F &SI A ZolY o] Er] Alde
Z7tectn Bug vilon Nitzan$(1992)0] 2J8ld o]etg 7] Alole BEUSto]
63.4mmllg AE2 Fon o] HedXE AL EAEB /3% ¢(hydrostatic

r|r

r
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pressure)©] 30mmHgE& ZUE o LA FHQA HArAF(hypoxia)ol doldth. thA
F4 Aol e #EUgo]l BAEY reperfusiono] doi doh. Hd sHFAlE
-54mmHg 7} "ol = Yl ¢ perfusion® Yo7 o] o] 4bAH2l 7] (oxygen
—derived radical)Z BAAAIZIH olzo] TAEU HY4 JAFAGYD AT
Fukuda$(1997) .Cortivos(1996)o] <J3}®H  hyaluronan< o] & A7) (free
radical)ol oigt &4tsh(antioxidant) &S Yehidd i 2 nsn Jvt (Panasyuk
51994 ; saari%s,1996 ). Nitzan(1994)9] B o] 23} 229 2] &xloA o]t &E
71212] 68.8mmHge] B EUtol mAAHAAA FA Alol= 7.9mHgE HirdEHE 2
g vk, uebAd EIFFH o] AL BHNY A& WASAA 7]
A ERHolztn & 4 oy & LAF/ET g FAG W Foo 1
JHe 7t HolAd BAEYG o4e HAez A 4D ATHoT
Nitzan §(1992)l &t ol2gt Hh7l+A2 S (negative pressure)olyt &3

dgrel ABaZUY FANYCE G wevhn sHom wed o AT A}
8¢ BRY FEFY £4% 3B BE U FYo| tavel BRG S A
STt ¥ 4 Utk @W AWABNY FAL AAR G £Ue olsw

2
1

pumping®] BIBAHQ #HYY AHAE EFo] E £ oy o] AT #H

2 AHE AFHoR A= &t
ol¢} Zo] T |HAWS W HAYAY W wulo] ojyet oy g 8
250 #He AYPR(Aoly AEHFA JFLE FEZ /T 24EL ANF A
ol Hoy dubHA wAAAFAN NG A A NE&£4L Haz @
k. olge RHHY MEeddE £4€ ol 4% pumpingSE FEHE A A7)V
= 3t AA(lavage) €4 olY SFFEE FYPTTG. 22}t ol st AA o UA
E 432 $A44U BEH A5 ¥ dag Ffol AAE stoof ghch,
o] dFoME /A YA FAANANE Fol| F4 Mol ulng gxal Foj
A hyaluronan FY3te T3 FUSA e ¥ 55 st FFo] ¢4 F
JAFE xol7t z+zt 7.5mm,1.3mmEA] FA4 Y= 3Jo]B BAon FEAH T
A zel7h 7.3mm,1.3mEA 44 UAE AolE EATH(P<0.05). (DI

o

_IZi

O

o
JH -I)l

_.

L ol
£ % A& F9 xolst z+zH 7.7,3.2524 F T S Y= z0]lE Bt
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(P <0.05). &t 6714 ole] wAdsd &2 ZolAe] x7] hyaluronanF =
2712FARFR AgdME € A & F T8I AFF WP 77
5.63mm.6.55mmEA EFAFAANE 7] AR ol ta ®WHFo] IY F I
o f94 aole AT FEH MFFY ¥IT 27t 4.88mn,5.27mEA] FA G
A fo4 aole ATk, ol Ae xV|XNEY MYA BHEH XNEE WA
A gste Aol vtEFAFTE HAEH.

o] ATME lavageE 2 A BPM A & (arthrocentesis) & AHEstA= ¥t
k. 239 FEALEE &8 E FFZAAM FET AHL o]RAR Qoy
FAZNY T8 vAERY EFA WHEIE HAodls &30 g4 AME

PA

2
Aoz AN, Hirotad(1998)e] Ao 23H hyaluronan F
leukotriene-beta, 6-keto prostaglandin, interleukin-1-betac] ZHAEE HIUS
| o]ZA& hyaluronan?] ¥ EF Lo 93t Aoz B AT, GuE(1996)0]
o3t 4359 #AE BHEU AHF GFEFUstE Aol e AHR AYde
Tolu @3] FEFYSE e TEG AN o a7 dda &, o
AFAME AHE AIFHOZ APt Fhoy FEAPEE FAdste FA
A AHe anE BAE 7H54del 2V A AR adetns E o
Zardeneta (1997)°ll ojatd @AM H o) g AAFAIAE HA 100ml o]F9]
FE 20-30% T AFHoE Ao Fdrm Yoy o AFedME 10/1 =
G Al PE AT

o] @To] A& hyaluronan(Sodium hyaluronate)= <F 5.000.000 oA
7.000.000 Daltond] T EAZAN GFHE A8 JFHL oM o] Fof Az
neuropeptide, growth factor, cytokine 59} vizjalo) 23} =2 ®r}, Shimizug
(1998)0ll <&t 500.000, 800.000, 3.600.000 Dalton®] 37}x] thg& Eat#e) H¥g
olA 800.000 Daitono] Rtk AFHITYHol LFiivts dAFAHAL Yoy
Sakakibara%(1994)e] <3} 980.0002.t} 7.000.000 Dalton ©] ¥ A} Holgls &
Frax k., o] AFoA Al8F sodium hyaluronate 2 ¥ zbFo] 600.000-
1.200.000 Dalton 224 B2 Aolo] wtg vjm AxE AYHA golrt.

Hyaluronic acide #ZE &N oAM= HeAd & Z (viscoelastic solution)22 &

o
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Al @dFoMe BEFE T AEIH(complex. organized extracelluar
matrix)e] AEoz ZEAITG, 53I =Z2EQFeto|gH(Proteoglycan)d RE7HA
1 Zetolm2oln] ol (Glycosaminoglycan)e] ¥dZo 22X ZAY
cgwldg AFEHAAM proteoglycan®] E | (aggrecan) S HAst=d FL3HH ol
Heg Egd e B4 (water homeostasis)ZEo2 AHH HYFE +
A= 1-2micromiterd HEHAY X F S (viscoelastic & viscoprotective layer) &
Z BAA FFA A (hydrodynamic molecular volume)7t 2 F 44
Agg ght}, o]9lol % hyaluronic acid H& AW hydrogen bonded water bridge
g 8% EAER AT FZ9 A3 A (stiffness) A&t
(chondrostabilization), ¥Z ¥ HX(synovial fluid viscosity)E& FRAH AHA
S840l HA @t =g 23 AYFAHAA Y vrERA D SolxA YL Al
st fr#el ool Hojdtn] AE9IHE 53] Proteoglycand] FAHE £33t =
AN, N8 (remodel ling) & 3%, 221 A{71E AASE F4ts 28]
Bon ol9ldx EH HE F£E£7|(eg (D 44)0] ZH3IAA HE o]Fol} 3T
o] HEZ|5E ZAEEEUY Yasui$(1992)2 HFLZ9/NE(pro-inflammatory
mediator) 53] Prostaglandin E29} 7]%52 A A|8l= ¥ Z=2L(antiinflammatory
effect)ol= o Fon Eusigict. 2 ddx #FE o fFAFEAIULE
(nociceptor sensitivity)E Z4A#H Foh. Gotohs (1993),Yamashitas (1995)0] 2
3} bradykininZ #¥E BHEFE T4 A7IE eld+ S (antinociceptive),
TEH7} sloer FEYAE I EA7)7IE ¥H(Punzi %, 1989 ; Partsch$,1989 ;
Saari%, 1991 ; Gaughan%,1991; Aihara$,1992 ; Hagbergs,1992 ; Tobetto%,1992 ;
Ghosh'd,1993 ; Ghosh%,1994 ; Kvam%,1995 ; Mapp%,1995 ; Kikuchis, 1996 ;
Engstrom%s,1997 ; Simong,1999).
o] AFA AlEF sodium hyaluronates B4 BHG A HEOoZA or
A 7% stEA 48 BHVF 53 220, EFsIGBH o=
olig A& Fz7t Ao BEAY HPAH WHIE stEA NG, ol &
AE TxY FEo| AFAE T M 71Eo] H o] AT AlgE FAlE= A
et os AEATY HPAF e dAsY &48 A9 A/KE AW

ox
)
)
J
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A A 75 AAE FESHH.

o] dF oA A4 hyaluronand Carbalo®] B.iio] 23R 6-24A13te] ¥
g 7 YREL P oA, 20-30%c FAdlAbl A AALT. FE
Fd T £97 FEE0 AFHA 2RE YehlE AL ofYAT EFH ARE F
£719be] zgolu A&FHE Qdaty, AU FEo] oA 2 A AT
Ueldtz 2o}, o3 g hyaluronand) Lol g 5E IFEEF0
FEg v

Kopp§(1985)0] B&H A 8ol W&atA @t 33239 HrlEol= ZFajotaz
A2t A BA W sodium hyaluronate®} glucocorticoid 0.5 mlE 25 HHo=E 2
3 Fostm 4FF FRAEA AT JL4F AF, APl Ay g AHE B
gk o] ZHE KoppF(1987,1991)0] thAl Hi 6719 o4y F4¢d7IE 7HA B
27 gyl w3stA FE 248 SFEABVEYE &AM sodium hyaluronate
2 2570402 28 5o ¥ corticosteroid FH FI vlwate 1-21d follow-
up & YAZERE 283 4199 FriEol =@ HRA o)A hyaluronan, steroid,
saline2 7tz Bo 435 JAADNE BastdA 47t vrExF FA LS ARG
tx B3 89t McCain$(1989)2 o #AH 7 %olA Hyaluronan® AH&&= &

I ARREA] @ 7Y FeeddAe F8AA0lE Bug utlen, FaderF
(1993)& closed lock #AolA, Bertolami$(1993)& v|F&a ¥ vh§ 3%

}-J

%31 Alg HelkimoX & 7Fd 12199 $xE HAA, HEA, A BA 4
9] #0& U¥olA hyaluronang FYate 23 BAEFE FYste 2319
AANFZAHRE B2k vl 2ol YustinE(1995)L E2F st oA sodium

 hyaluronateg ©o]&%b viscosupplementation therapy® 7@€ HIFIAEA
viscospplementation©] hyalurononic acid®l A4 Fa £33 =& JEAA F
ot &tk SatoF(1997)& 269 H|AEA AdAAABHEY A A A&
7} F Aol sodium hyaluronates F¢, 671¥ F Y3273 E 2Pt NeoF(1997)
2 6ty 4o dHAHNM HdPgHoz FHHFL FLA L FFo) sodium
hyaluronated Fo ¥ Blmd v} th. 98'd Hirota§(1998) HARALRAL #5

¥ A (condyle degeneration)o] §l= 15We] &+ d W& S (internal derangement )
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gl M sodium hyaluronate FUHAFo| BAGF o wslel JAFTHMNAY #
e g gtk 98 Miyamoto§(1998)2 37HEze] wlF£d Mgyl ve
€ BolA &E 638 uPEA JHHABASY FAolM GBET 2o B &
A AAEL T FH FALS F Y HA 24 MY F £25L H7ERY. SatoF
(1999)2 sodium hyaluronate T3+ 2189 H|A A <A @ Ay &=z
AAM Hi 1218 F GAE T4 BF A ArleE I ALY BEAn 9
Aot g FAF e BEA¥o] AEHA ¥ YR E ¥siE L9
A&E Eaded ot dAFUAso] udAFAANAE G vz
2 5 22 AYAsd 9 zo] ofe} 75 H M EFE FE A

S2A4 9n7t on o] AFAME Ar|FHIBolY BERREEFTLE AR
T @koy Satod] A7AFe H3dnt. #H U9 JdF e 949 FHF(1994)
ol at;AIFHl &2 F EEH g A7 gAY Be BH =HIPAY W
7F AYE 14 FAE 45709 5aFHE Hrie v 2len 98d B F(1998)0] 11
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Ueta UM 4FF G A7E st o

2 dFdA e HrgELS F2 AFFES DIL FHAEH o SF3AR
I 349 B=E B8] ofefdM 29 ARHoz Ad Fristr] Yl o
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1282 B & A9 ATFE 28.2molA 34.9mZ F7te Aoz JYelgtn 3
oo AEFAE 2,184 0.182 ZATE Holn o] AFME FEFY F 43
< #4182 F7IE JUERen UnAs 987 gle ez JeEt. Satod
(1997)2 49 T MFFol 31.7014 34.72 F718E Bon #AF(1998)L
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hyaluronate FE8F Y F 473 M7 S NN 559 448 R18GQ
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ol @A ANEWyd o F & thA] HFEA JuPYIdEEY T H
PN T BEE F2F FEY AL o)F F ID2F Tl hyaluronan & AEER
ol zol7b QeA olr izt FHAed ArldAE 53 zol7t A &E
o2 BoAG, ATEY AT JGRF 1Y HuF AFdE AY A=
olv} tj %ol WA ALK & W3 fFFo wWE AN vnE oH A
Aot} Bertolami§(1993)0] 12199 #AE 3749 g Tz R &

dste T FYAEFE FAdsts HET 79 ¥EE BY HYHTAAME
d ztol7 Aot dled A EHAME 1AEAAT
AEAAAE 67487t FAA Ae Aot AT: sgley oL 74 Id £
k. o dFAME HAPYH Bl P EHol BRIHA &
dMe 271 F F94 e o7t UgdA &g,
% JGER LAY 2ol YEUA kth. Sieliwonczys(1997)0] <3tH
BE SuEG S JBAE 671 F 2] IPE HYH HuEg
7 1Y H2P4 HldA Bg ¢ 2 A7 YeElddE R3aE 3§
ks 54 duddvdde HIYAH ¥ BEEL "ol BYI de
Bont $(1986)= Muatgon] S@doz w4 s}sagnE sgonz §as A
el EA7F BiARA HwAHAR AAY HBY & BEP] AW @ Ho] opz
dAHoz FHol Hoh. watAd JEEF Tdoly AF T W 5o ©BE X
& 5% Aol7t B&3] UeA F&5 U

o] A7 At sodium hyaluronate 9 #H3FFE& YLHOE HHFEY ABHY
Y Hggdoez gy FA2A ALY nAMPFAANgN a7t AA
U GAFE Ed7IRe] 670E o] BolFAM ZIEA #F Ul §50] UE qAE ¢
ARog A83t3t}, ol Miyamotos(1998)0] A 37/0€ 7] w3y x1go uk
<ol flE HAEAL &2 T H8F A SatoF(1997)°] 35mmolEtel AFHE
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A 2oz E¥yA Wt gx g2t A Kopps(1985,1987), Ohmura$(1992)0] &
Adoly FulEolE HEPol A& fxjlA HEAN Ao RFo] "t o]9
ol % Yustin(1995) F7H€zte] R@ARFA NE F @Al gl & #EE
B2t Al Hirota%(1998) WALA ARG #F¥Ago]l A 232 WIS A4
A LAY B2t Ao

HEge £@EAAY o] FAY ALELS HPAHZBEQAM BF 1F TFEo
2 53 Ax AgPstE Ro] Aoy FFst@E HEY dAATRT EL
2534 HeHolo BEYABHEY AT SE&EHojeT o 2F0Hoz 23
FAF AF( Kopps(1985,1987,1991) ; VYustin®,1992 ; Hirota% 1998 )<
Bertolami 5(1993), Sato$(1997), Miyamoto5(1998)c] 137t FUgF AFE Yo
o 25 94A ol dAHT Aot

o] Aol veld Axe HAeEed A9 A dEAET ¥t MYzt
DA FX A& Fol| hyaluronan & FYe 24 FUsH K& 28 7EF
of oF 2/H¥zkel YA EFE HIRPIEG Ro] olHolth, mi BHEY FEFY
Al71o #EE aolrt sl Erig dFE FeAdd dig vundye v)eg
AdRolojA B dFdAe FEFAS 71&9 BEH AEYY AEAVE uwHE
T &S AN A BEF wdtAFA sy F4 27 HE TE TEIY
A Brredoh. 2o E5sttad Foll #xto] i Hyaluronan o Y9 ¢

)

4A7A% 3 BEH A2 WeHA L HPRA JRAARAIUAY 5y
¥ g BAY 2AMY A7olH olF A¥E xF 4% oy ARE gEEe
o HBe FYSA YAY AeAAF EE steroid FUSE FH £ A
B Agsts Aoy 232 B FUSA %3 TFARFAARY A&Ho
2 N9 2ol NEATE A9HA Lotk @ B AToME 34

=]

REAPZR g F FES FHHoE FASIEA n@gAdAFA ANEE AP
Tol A3 g FH9 Aojrt e NE LolRuz o T AP
#3838 AFF, DIAA F4 e 2olE BT (P <0.05 ).
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F 449 dAL ngoy 18e FUdY A&EHA §FE HEtAY, KirwanF
(19970 93t £8E FTREFE FANAM FEFY F F2wEol 108ERHE
oo Puttick$(1995)el S8t &%, FEF, FFol 24x% ¢ Y
Zukgol 1198 % Yebgotn 2B s, 53

Lol o] ko] R A% ZALFTFHY AFE 3
g AAT F FQsor grh. wetA FEC AT A% FREL g ReE A
g9, 284 Lida$(1998)2 55 ¢ miF H 22 sodium hyaluronate F¢
& ANYgg BN 3d F FFEH d5EIYLAA &34 FI(osteolytic
mass)E UMM R IZHE&(sequestrectomy)S A7 YJFBIE 3§

okAo] 2gk Zo] olyat FALA HA(needle puncture)F <ol FAF7)(articular
tubercle) FHAA LY FEg FHO X&HQA 2AFo] g FAuetn Bt
wekA] #E ll FY 4 A FE Foez wEAHQ FA A9 AF

Holl 7 REF Fosiof B o2 Alg €.

TUlol A 2] sodium hyaluronateo] tigt A& o}z A Fov I ZAHY 7
Fol 2 F Ae 84Ed U dFE Vg AFolh. o] dFoAe nFAA
A2 A& 3MY A F 29 go] wekA sodium hyaluronate Y& Al 33}
dou 1 71Eol E F e Asd dFg dF, F LA AA X5 F9 BE
A Ago &Aso] FHAHAY vl S tig AT o dastele} AR
"ok, E£F o] Ao ALE" ofAe EAFol dAHeE Y anst de A
AA, HEFUEL 13T ARGy A% ARERE W 2 H &% 3]
7} A, AgATY AE7)Tolu A= A= A0 Z Agdtael =R, 1
21 g FAE E4% o gAHeR o 37 AEA I wdo] B wg a7
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V.2E

hyaluronate EFYL #HaAsteE &2 I, LEAFZAR APst= 1112, 27
rguk FRlete 117, 27 APSFFAT AHESE IVE L2 vrolA FH3HQ
43 st AT, A7 EAEE Frist AEEFAA 2ol 7 JAETHE M
o et Y FE FUS @2 F QA JAGgRF T ol HARA AR
4 & HE fRd gl GEF @ XEaFol Aol vdelve XE Bl
Hrbsted g3 2& ARE 4y

1. 12X 2589 A7) 29.4molM X5 F 39.7mZE, 5F53F N7FLS
34mmoll A 41.5mm=, £%5 3 7|T%o] 37.5mm oA 44 8mmE [IFAAM= 53
AFEo] 40.9mmol A X E F 45.8mm=E IVEZIME 553 7l2o] 35.2mol
A 41.7mm 2,55 H T FEo] 40.5mm oA 45.8mm E KA AA F71EHA
o} (P< 0.05).

2. (DIE AE T EFAdA #94 UAA F7F HAHP <0.05).

3. 123 111 29 HadM e FEFY AF 5348 A7%F, 53 A7Fd F
7vg zol7t A Az D1 = FaFe] Fo4 dE' Aolg RATH(P<0.05).

4. 11 23 IV Y mudMe FEFY 3F 5548 A7%2. £534 17289 3

7k Aozt f94 g O] = #4F FoAA Ae HelE 2ol @it

5. B FYT oM YA AAEFH tuA A ALY T W Kol
e N2AF 74 ALY WHB F94 e Aot AU,
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ABSTRACT

Clinical Effects of the
Hyaluronan(Sodium Hyaluronate) Injection in

Persistent Temporomandibular Joint Disorders

KookJin Han.D.D.S
Department of Dentistry, The Graduate School, Yonsei University

(Directed by Assistant Professor, Yeongbok Song D.D.S, M.S, Ph.D.)

This study was performed to evaluate the effectiveness on the intraarticular
injection of hyaluronan (sodium hyaluronate) for the patients with persistent
temporomandibular joint disorder who had no improvement of symptoms after splint
therapy for 3 months and to assess the advantages on the choice of the injection
over occlusal splint therapy for the patient who had been symptomatic at least
for 6 months. Twenty four patients who were diagonosed clinically as non reducible
closed lock and seventeen patients who had DJD were classified into 4 groups
according to treatment stragedy. The classification was as follows.

1)Group I : After splint therapy for 3 months, hyaluronan (Sodium hyaluronate)
was injected into the upper joint space of the TMJ.

2)Group III : After splint therapy for 3 months, additional splint therapy was
continued for 2 months without injection.

3)Group II : For initial therapy for the patient who had been symptomatic at
least for 6 months, hyaluronan (Sodium hyaluronate) was injected into the upper
joint space of the TMJ. )

4)Group IV : For initial therapy for the patient who had been symptomatic at

least for 6 months, occlusal splint has been used.
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The results were as follows.

1.

w

In group 1, painless maximum interincisal opening(PFMIO), active maximum
interincisal opening(AMIO). passive maximum interincisal opening(PMIO) were
increased significantly. In group Il, PMIO was increased significantly. In

Group IV, AMIO and PMIO were increased significantly (P < 0.05).

. CDI was decreased significantly in all groups (p < 0.05).
. Significant differences in AMIO,PMIO and CDI were revealed between the group

I and group I1I(P < 0.05).

. No significant difference in AMIO,PMIO and CDI was revealed between the group

IT and group IV.

In all patients injected, no significant differences in PFMIO,AMIO,PMIO and
CDI were revealed between closed lock and the degenerative joint disease
patients and also between the patients having in condyle bony changes and no

bony change.

These results suggest that the additional treatment by injections of sodium

hyaluronate can be effective for the patients having persistent TMJ symptoms

after splint therapy. But for patients who had the symptoms longer than 6 months,

injection of sodium hyaluronate as a choice for initial therapy had no advantage

over splint therapy. So more conservative therapy is needed for initial treatment.

The clinical effectiveness of injection of hyaluronan did not show a difference

in diagnostic subgroubs, and also in patients with variable bony changes.

Key Words : Temporomandibular joint disorder, Hyaluronan{Sodium hyaluronate),

Occlusal Splint
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Appendix
I. Helkimo’s Clinical Dysfunction Index (CDI)

1.Sign Impaired range of movement/mobility index
Criteria : 1) Normal range of movement
(maximal opening >40mm & Horizontal movement >7mm)
2) Slightly impaired mobility
(maximal opening=30 to 39mm and/or horizontal movement=4 to 6mm)
3) Severely impaired mobility

(maximal opening < 30mm and/or horizontal movement =0 to 3 mm )

2.Sign Impaired function of TMJ
Criteria : 1) Smooth movement without TMJ sound and deviation on opening or
closing movement < Zmm
2} TMJ sounds in one or both joints and /or deviation >2 mm on
opening or closing movements

3) Locking and/or luxation of the TMJ

3.Sign : Muscle pain
Criteria © 1) No tenderness to palpation in masticatory muscles
2) Tenderness to palpation in one to three palpation sites

3) Tenderness to palpation in four to more palpation sites

4.Sign : TMJ pain
Criteria : 1) No tenderness to palpation
2) Tenderness to palpation laterally

3) Tenderness to palpation posteriorly
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5.Sign : Pain on movement of the mandible
Criteria : 1) No pain on movement
2) Pain on one movement

3) Pain on two or more movement

Criteria 1)=0 point. 2)=1 point, 3)=5 point

F.: Sum =1+ 2+ 3+ 4+ 5=dysfunction score ( 0 to 25 points )
Score 0 : Clinically symptom free=Di 0
1-4 : Mild dysfunction=D1 1
5-9 : Moderate dysfunction=Di II
10-25 : Severe.dysfunction=Di [11
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I1. Larsen's grading system for evaluation of radiographs

Grade
Grade Normal condition
Well defined convex cortical outline of the bony joint surfaces
Grade Slight deformity
Single minor change such as osteophyte,flattening and sclerosis
Grade Definite early abnormality
Definite minor change such as erosion and cyst
Grade Moderate destructive abnormality
Erosion and local change in form of either the mandibular or temporal joint
component , such as a V-shaped tubercle
Grade Severe destructive abnormality
Extensive erosions of both the condyle and the temporal joint component
extending through the entire joint mediolaterally
Grade Multilating abnormality

Total erosion of the condyle with disapperance of articular surfaces or

ankylosis
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