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14-65%0)) o] 2r TBOBB) cranitus(g e el WE
of &3k Aol ot HAQNF] 4.1%, 41| 10-
24%0) G Jng pPNEE Waete
BAES SRt BAGN e T4, GHANEF
58 89, dAske AL Ao, ddHer
7]'73' A A28 + de F5FY st clicking

9 crepitusel] #¥ FAtolth, o] Yo & FFahot A
#rof) FA+-& Kol 7%, plain radiograph, corrected
tomography, transcranial view, TM] arthrography,
CT, MRI o] &4 WgFe 2d3} X g4 ¥
7ol o] 451 itk clickingl g A7 00z
F3to A |AF] dAE Bt e w8 Eo
910} stem, 3o SONOPAKe|2He 7177} &7
H A5 clicking @ crepitusel] ™3 spectral ana-
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lysisg B3 dAd WS DAE oS3t pro-
grame X3t gt

£ d7E ©] programe F3 clicking ¥ crepitus
o] o] 7| FH G FA Y B5E e} A=
PEE A E o2 SONOPAKS AdA 7118 &
ofr7] 98l AlaYsedct.

WA EE 7] g5t Agddtw XHPY
Ao Wdd 845 STaitdd g Aut F
& Holg ARIgA 188 s o A
o] W, Hd ¥, Angle ¥5+ Table 19] A
akqict.

% 1849 AFdE 9AE 57, A7t 139 o]
o HadH e dalk 214, A 243440 &
A wPA8FQ FAt o, wAXgga8xst 19
olM, 8 WA HEE ¥A ¢du YE Aot}

Lt G52

(1) clicking ¥ crepitus 7] 23 SONOPAK 3|44
3 A5

clicking ¥ crepitus®] 7)E-& $3to] Bioresearch

Akl BIOPAK version 3.0(Fig. 1) SONOPAK/I

Table 1. Age. sex distribution and Angle classification

Case Sex Age Angle classification
1 M 25Y OM Class 1I div.2
2 F 31Y ™ Class II div.1
3 M 22Y M Class 1
4 F 24Y OM Class I div.1
5 F 34Y 6M Class II div.1
6 M 20Y 6M Class I
7 F 21Y 2M Class 1
8 F 23Y 6M Class 1
9 F 22Y 5M Class I

10 F 24Y ™ Class I

11 F 19Y 6M Class I

12 F 2lY 1M Class II div.1

13 F 24Y M Class 1I div.1

14 F 2lY 9M Class III

15 F 21Y 11M Class 1II

16 M 20Y 3M Class 1II

17 M 22Y 6M Class II div.1

18 F 25Y 9M Class I

CHXIAA| 262 45, 19961

version 1.0 program(Fig. 2, ©] & SONOPAK .. & ¢F
)& o] g8l A x3A}e] xAJo] w}e}l transducer
(accelerometer) & $HAbe] FFH-9)o] dFshe oK
of 1At %, HFEH e 42 Metronome?] &
Al wet i et wFAEE 43] o] wHEs)
o clicking & A 53}3L(Fig. 3), &0}8- % 7] (Littm-

Version 3.0g

Insart the patient's disk in drivo A,

Then prass € 1o continue or £ to chango patient information

Registered ul National University

N
. oonoP

Version 1.1

Coperiahd (€) B Tiokvscarch

Registered b Heoul Nationul Eniversity

R

Fig 2. SONOPAK program ZJ[5}H4
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Table 2. MRI parameters

05 telsa magnet

Orbital surface coil

Sagittal sections

- closed and open mouth positions

Coronal sgcﬁons

- closed mouth positions

3mm contiguous sections

Spin echo pulse sequences : TR 250 ms, TE 25 ms
192 X 192 matrix

2 NEX

ann class II, SM)E o] &3] JAHALE A3t

clicking ¥ crepitus®] 7152 SONOPAKY|| 7] &
2oz WgEo] 9l gain adjust (2) Aol A A8 &}
o, limitation®] 1 2 $¥ gain adjust® 23
89 (5, = 102.2) clicking& thA A 53813 o,
clicking®] amplitude?} »j-¢ Yol 223 3717} of
2] & %ol gain adjustd A3 (12) A58y
T}, SONOPAK programe A5 clicking 2 cre-
pitus®] spectral analysis®t 19| A Interpre-
tations X33 & AT A& o] Interpretation®)
A A7 FHAANR BEA T} v wali )

2) A7) FH G gAR

SR AL S AEF BRE SAA A7
B &Gt A TA e HTFA ] A3
#Y AT A FIE AP A F
WG GAzl Ed2H L Table 20 FA|8AT)

BE AR 399 Whalal g} dfelel ghelo o)
AL Re 93], WPAR, F 229 Wsle] g
BEE A3tk '

. o7 A

(1) clicking 71523 % SONOPAK &2 7}
Table 39 2t Feolre SONOPAKE %%
clicking 2 crepitus®] 7] &3} Interpretation 23 2
MTFAG AR, G@AHFEHE] EAHo] ot
Interpretation A3} BioresearchAlo| A 7 ukst
preliminary Artificial Neural Networkol] 2j&] &3
HEE EFT Ag 00094 1.007A19 proba-
bility factor® EAH v $X7} S5 JEAo| %
o & 5 Al (3 189 $-Z8H L Gainol 10 o

A% limitationo] $1%17] W&l Interpretation 23}
7} A&kl Eaioh), 15789 19%A A clicking®]
Aew, 3dAANME AdEo] AUKNTh reciprocal
clickinge 6@ A A eul 27| FH G
BELR 20d e AL HEA AAda,
4L B QB AdA gl

(2) AN FHY A A=A
1) #8359 $1A (Table 4)

Table 40 7139932719 HEAE 3 elst
ATk AA 36 BEF BAddTe] AHYE Kol A
F7F 28 BAR T78%E AXFPom, 24N E 3
+7F 1 B8 (2.8%), A B¢ 7 HH(194%)
ojuTt. MM E B #d F AFA G ot
AEeHYo] gAY 2B -%71 5 BAAN AP ek(E
# 69 2,+%, T 79 .95, S8 209 $2), ©]
Z 4#H A clickinge] A4 THTable 3, 4). g+ &
WHE HEdE 4 A8 gAY 10 B
H(3Bs%)eIRnen HAHEAY AWAYs 1684
(61.5%6)°] A tHmotion limitationo 2 Q18] % Eo 1
£ 43 & 5 dd 2 #HE Y. w3 P
W GAARe et pAdEe] AWESAYE B
A B2t 253, AYSANE B A7) 1 Z4)
AR TE.

@AY ¥4 (Table 4)

HE LR 24 signale] o] g 2ol A7} 97
#A(25%)0] a1, 277 BH(75%)NME BELH =
2ol AL glth

3) wHdRe] A< BAAR 23 WYL BA
(Table 5)

ZAWAE S B 9l BHF FEARE & £ ¢l
= 20 #8E Adsta, 7 $HF o) #Ade B4
Aol AALE A9Hon Urx 7] #de @
e 97t FAAQ] A AwAdE @
AF V) HHL HEAG AR AR oy 2
T BgAd FEE By

4) 2322 W3H(Table 4)
AT AE Fa 139 = 359 cortical erosion
o] ANLH(Fig. 12), YA #BAJME= EE )

WS} QYA sk
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Table 3. SONOPAK Interlpretatlon and TMD symptoms.

clicking crepitus SONOPAK 34 - EPY A
7 kU

FAO|MT | g2 x| g3 ez 35 32

1 closed + - normal 0.95 normat 0.95 .
open * MD? 000 | MD 0.00
closed + - MD 0.72

2 open + + MD 0.88 DJb 0.13 *

3 closed + - em.cl” 050 em.cl 0.85 .
open + + MD 0.17 DJD 0.05

4 closed | - - disc mov® 002 - . .
open + AR MD 0.95 -

5 closed + + disc _mov 0.19 disc mov 012 .
open + ¥ DI 092 | DJD 0.95

6 closed - + MDR” 0.84 MDR 0.9
open + +

7 closed - - disc mov 0.81 normal 095
open + - DJD 0.22 MD 0.00
closed - - DJD 0.9

8 open - - ' + | DD 0.5 MD - 0.00 v

9 closed + - disc mov 0.64 - ‘ .
open + ARS DJD 0.38 -

10 closed - - normal 095 normal 095 N
open v + MD 0.00 MD 0.00

1 closed - - normal 0.95 normal 0.9 .
open - - MD 0.00 MD 0.00

12 closed - - normal 051 MD 0.06 N
open - - + | MD 0.44 DJD 095

13 closed - - normal 0.39 normal 0.17 . N
open + - MD 0.56 MD 0.78

1 closed + o AR disc mov 071 | normal 095 |
open - - MD 0.15 MD 0.00

15 closed - - normal 0.25 normal 0.85 N .
open .| - - MD 0.70 MD 0.00

16 closed - - disc mov 0.42 normal 0.9%
open + - DJD 080 | MD 0.00

17 closed - - normal 0.9 normal 0.9 .
open - - MD 0.00 MD 0.00

18 closed - - disc mov 0.85 disc mov  0.06
open Aeg + DJD 0.11 DJD 0.9

"MDR : anterior disc displacement with reduction, “MD : anterior disc displacement without reduction

Ydisc mov : disc movement® 33}, SONOPAK Interpretation(Artificial Neural Network)ol 4 ¢]5 9l #8820 % 94
oA B datoe] ojghy L, HEH MY Ei ofzhe] HHo] g ALE 712y

Yem. ¢l : eminence click® A& slo] AAA 9l Fo AALwe] DAALS XA, HA7)ol ARk Jow frequency$t high
amplitude & A A&o] #L 7|zhEet 9 A$E 7127, “DID : early DIDE A3 %
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Table 4. Results of Magnetic Resonance Imaging

L Left , . Right
1 disc degeneration
. MDR" with partial reduction MDR with partial reduction
disc degeneration i disc degeneration
3 MD” MD
4 MD MDR
5 MD with medial component MD with medial component
6 MDR MD
7 MD . MD .
disc degeneration disc degeneration
8 rs[c): degeneration MDR
9 le.[.SéR d:gg;:;zil reduction slight medial component
10 . MD MDR
11 MDR MD
12 MD MD
13 MD _ MD with later_a\l component
disc degeneration disc degeneration
14 - -
15 MD MD
16 - -
17 MD MDR with partial reduction
18 - MDR

Y. anterior disc displacement with reduction, 2 anterior disc displacement without reduction

9 motion limitation®. & AEH-E Heh3}r] Ra A

Table 5. Relationship between disc position and morphology (33 joints)

T position MDR" - mp? No dislocation(normal)
‘morphology ~ : : Sk
degenerated disc 3 (9.1%) 3 (9.1%) 1 ( 3.0%)
normal disc 7 (21.2%) 13 (39.4%) 6 (18.2%)

Y MDR : Anterior disc displacement with reduction, 2 MD : Anterior dic displacement without reduction

Table 6. Relationship between SONOPAK interpretations and the results of MRI.

ONOPAK  normal = MDR" "MD”  disc movement eminence click - early DJD Total

normal 4 3 7
MDR 3 1 2 1 2 2 Ox
MD 6 1 2 1 4 16

* . does not include 1 joint because it was regarded as mirror image
Y MDR : Anterior disc displacement with reduction, ? MD : Anterior disc displacement without reduction
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Table 7. Relationship between sounds and the
results of MRI

sounds present absent
MRI
MDR" 7 (21.2%) 3(9.1%)
MD” 10 (30.3%) 6 (18.2%)
Normal 4 (121%) 3 (9.1%)
Total 21 (63.6%) 12 (36.4%)

%R . Anterior disc displacement with reduction
“MD : Anterior disc displacement without reduction

(3) Sonopak #NA A7} A7) FEYGA BEA
3}tole] H)1(Table 6)

A7) G GARS B e At gle
770 BAe] 39 SONOPAKS siXda& Ha 470
#HL Ao, 37| AL disk movementE a4
gt

A7 FH DA FEAG L] Ay
9] 7% SONOPAK sj&date 17) (34 69

— [ Raw Display 1]
™

(TR th il

Fig 4. Spectral analysis of Case 10.

CHXWAAl 2634 45, 1996L4

#HE)whe g dEgon ynle A, disk
movement, H]8 &4 AdrA g, 27 3P BAA
goz sAstAr.

A7 FE G AR vy Addgd As
SONOPAK3| M Az}= 27) #4 (54 49 F=, F4)
179 #H&E)HE s8] A&gen Une A4,
disc movement, eminence click, A 841 WA, %
7] B84 #FHdsos X )

(4) WAZ2 £59 clicking ¥ crepitus #HA7+)
A (Table 7)

2 AT e FEA A 104 24 2 7
HA(T0%) A, v)FEA gAY 167) #E F 10
N #A(625%) 4 clicking 2 crepitus7} UM,
o] Z AEA Ao 1] T, njgEA AdA
e} 278 FA o) crepitusAt}. clicking®) AR =7}
AEA Aol 37t o Be RIEE BYon
H B AW 9el BSd® clickings] TAWE
7t il ¥5E & 4 Uk Roberts £& bl
449 parameter HEC 2 FAHAYAEE o2

= [ Left Frequency Spectrum J===—

10

M Data Very Lo

’ : e~
0 b 203 4 b6
= [ Right Freguency Spectrun. ]=—=m
~-Original Data
—felative Data
we ferage Data

B ata-Yery Lo

Left ; Raw display(up) & Zoom display(down), Right: Left & Right Frequency Spectrum
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Fig 5. MRI of Case 10.
Left coronal, sagittal open & closed view : Anterior disc displacement without reduction

Fig 5 (con't). MRl of Case 10.
Right coronal, sagittal open & closed view : Anterior disc displacement with reduction

T-LAT o CT=CHY
B A v EA AN B¢ FEY A

9o X ¢} fAME sharp clicking F-ol W& amplitude
o] v} 27FAQ vibrationo] Avka st

V. &8 % N3
Fig 6. case 10: Boneysoan B A3 e =Tty 4L F3E
Left : Rt lateral view, Right : Lt lateral view EO]“ 18“34 AR B s XY ude B IF
7o

15 54 BB} 6%(383%)2.2, & ATsh 2

717‘_}%%011 Agdidta XA wy e gt

s7)ole FEetx Reivtm Pow, Miler 5L RARgAte] pHuel dF o A7
Hl A 84 AA el 4% clickinge] Sh& & 9 40%)ol Hl&) @AE] W &S & 5 3Tk ®
om g ool grky Bugch E§ Oster 5 3 B dpo IF, IF 2F, 7 2 ugeae) 7
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.= [ Raw Display 1 : o [ Laft Fraquency Spactrum . ) eseesy

il oo n
L i | il

{ i

U% ] i 1] i

= | Right Fraquancy Spactrum ] e
««--0riginal Data
——felative Data
‘wumn fverage Data

Fig 7. Spectral analysis of Case 5.
Left ; Raw display(up) & Zoom display(down) Right ; Left & Right Frequency Spectrum

Fig 8. MRI of Case 5.
Left coronal, sagittal closed view : Antero-medial displacement without reduction
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N3 86501
LOSED

A

Fig 8 (con't). MRl of Case 5.
Right coronal, sagittal closed view : Antero-medial disc displacement without reduction

= [ Raw Display === b Left Fraouency Spectrun ==
i 2
1
12
3
t
THIL . , H;
Bl jwgsmo “001 2 3 4 5 g

= [ Right Frequency Spectrun ]==s==
Original Data
- Relative Data

= [ Zoon Display

mJWﬁv¢vwmnw¢VNwN % ”mf$mmh ’, , Jﬁ

Flg 9. Spectral analysis of Case 12.
Left s Raw display(up) & Zoom display(down) Right : Left & Right Frequency Spectrum




ZEHR, UM, MYE : , CHXIDEX 26 45, 1996¢

@2 .065081

'LOSED

A

sagittal open view ~ sagittal closed view

Fig 10. MRI of case 12. S
Right sagittal open & closed view : Anterior disc displacement without reduction

~ [ Row Display = = [ Left Frequancy Spectru ]
MO ’ ~ n
i '
i O
o » ’
1l o 12
Y
i
i 8
i 4
i .
TLEL

ML 16, 16499 ,CHOI £8

= [ Right Frequancy Spectrun ] s
Original Data

Wﬂa.’, L ,‘f",-m; 4 g Relative Data
1 | |

T

A § N P ¥ )

Fig 11. Spectral analysis of Case 13.
Left ; Raw display(up) & Zoom display(down) Right ; Left & Right Frequency Spectrum
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Fig 12. MR! of case 13.

Left coronal, saglttal open & closed view : Anterior disc displacement without reduction with disc

degeneration and cortical erosion

+aE \
Fig 12(con’t). MRI of case 13.

Right coronal, sagittal open & closed view : Antero-lateral disc displacement without reduction with disc

degeneration

¥ 22} 44.4%, 55%, 168% 5 2-& 7|17k Uy g
R uggate] AR <l 3598%, 1.74%, 4828%=
Ats) & w B8 nghs x8stua Wdste I
AR Wiz v FFatBE G| S 7}
AR e a8 $4 438 ¢ 5 ok w3
AR FAEL IF 27 HH i f ol dBEANE &
At F4E vh glon od i WER gol
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Gross$} Gale'®e] <1 7-A7et Ak
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A HHA A7) FEGGAR Y o] M F
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F&E 97t st 9 YAAS S Adetazt
g wg E AL o] Gy BIR,

MRI& 1973 Lauterburdl] 93] 2% & ¢]glo) A}
f3on 1985 Helmss} 19 F850 3 =
2 ERaletad el Hrtel o] &H AT s 1 B
Alo] A7 F G gA & A ETL depen #ejdt
Zo| FAN BAL G AATh A7FEA A
& o oA e HrPY o v Aol Bed,
injectiono] Vb WAM ZAl7} B g din, AL R-S
¥3g Az Fg s 4 5 du AT
%A A3lx dold 4 v} 3 GRASS(Gra-
dient Refocusing At Steady State) 1} FLASH(Fast
Low Angle Shot) technque® 53] #7139 4 A}
Zlo] J@HzYwo va] AN A& S T %
Oe 93& FEatudrt old 7]&AQl Wi 9
3 EFsiettde] ol A dPERYES
Aste Aehiwoz zhgdy gy AR

Tasaki® Westesson™ & 271 2H A4 A& 2
Ao X9 el gefole Bl A, EWst
vheto M & 93%lA] FErkn Eagh vk glow,
ol o rw WAL A, FH, & WAsLE A
NEHG g oz ol o] e Westessons 2]
APl W8] o] $- EL WO R 7 o] FE hardware
9} software®] 7)&9A | surface coil technique®] 71
4 imaging technique®] ¥4, #5589 YAFE
g 4 Utk

SIRINE A7 ZHYGGAIRIS] B o2 e B AA A
olgl= A g Eo] HNTFA FEE BHkE FhrlolA]
©] motion artifact, &t 5 2 G2 & 53¢ &=}
ol AL Algo] ErlEdithe A, QY TR
FE 9 noise, FFstt B ] Wz gt
7h7b EukE)R] & Z$-olE false negative diag-
nosis’} 7Fedltte 45 § 4 Aok

£ AT Abd g BdYde] 8l &L 77.8%
2, Westesson=>, Hellsing® Holmlund'”, RaoS*
o] AFAFH 28-67% M3} tha 2L H|EE H
AT o] Tk & Ay 2 el 7191g A
o&2 AZEH 53] autopsy studyell =Ag A<l
AL, SFetdBE R S-S Hole YdFHl
2 voloh A EXE A4S 4 fla, AEAY A
W 4 9 S5 o AR AAZE Bobesith
= @3S AYA "ok B A7 /AR Rao

CHRI AR 264 45, 1996

5] o] ojatl ZFalet@A o] FAbo] 8l
£ A48 MRIZ 113 2, 66%)A4 B4Yue]
AWAYE Byoem E Ardsel fAtsivin &
T Utk B3 E A7Az, Yebw Az gelA] A
A9} A 24 e 9N HAYE B rotational
displacement”} 3 Zd|, T o2 AYurS wol
sideway displacement’} 1 Z:#]9)A A1t} Brooks
9} Westesson”, Kartzberg "] MRI &7+ <]}
W ot AFol e A S, 1/4 oA 1/3 sidst
© xpF BHYwe] 24 e 94 HYE BYe
™ arthrotomogram? ©] €3 Khoury$ Dolan®¢]
A7) autopsy studyS o Liedberg® Westesson™
o] AFAME AL v &-& HYoh

A7 ZE G GAR ALY signal o] AS 7|Eo g #
A WAARE BT A -5 A (70
FdolA 67 R BEAT FEAY WA
o]de] o#d WS @AE UedS & & stk
oo dgtel dpATE vAH e F AR oY
Hed, #A98e] APt dojys 5ol #
dhdHo] olxe] AAAE HHHA Fa T HA
pAY el Fewslel AWM HuaA =y
Bad Tz @y FZZ 9 WA o]
27 gvhe 7S FAse dHe dyrast o
sholtt. o]# 4L Ireland™ ©]Fo)] Farrar'?,
Clark”, Solberg™ 5¢] 19} Isberg-Holm# We-
stesson 59| AYATF Kartzberg®, Dolwick”,
Westesson™5-¢] HAIAQ AFEd 2A% A
o2 o] AzREL 4#HE Wio ety FxE
derangement?} 7Vesftia F4gc}y oE e
ot &l Ftze] el g H-gge] AF
2l Bfole BAdw AWddst A4 #
HollMe g #4171 He RE olyeke Helms%
“ Isherg-Holm ¥} Isaacson®®, Rasmussen™®®%
9] Z#o)d, Greend Laskin'®, Heloe ¢ Heloe®,
Hansson# Nilner'”e] Q8 5% P29 2 A
 oiAe] 1/3 A 1/2744] clickingo] AR2Y &%
< T B 5e AY Sk B vl gl &
AR 919 F FAES FAlA s okyt SFstef
Zof o] AQlol) thgt A gt Z k) o) mE F A3
2 8Age o] shesitta & 4 Slrh

2 AT 229 Wy 949 4= Ul
HA o] =4, osteoarthrosis®] WHHIE 2ol ¢
T o a2 ol whel 7-40%7HA] A e 2bo] &
AT w3l ostecarthrosise A4 .2 2
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3 A7 Qe 2o BudngnpFo

SONOPAKZ @t wAdl=  solidborne
joint vibrationg X714 C.8 7|58 HFEE A}
L3 A spectral analysisE & < U+ program o 2
transducer(sensor ; accelerometer)ol & piezoelectric
crystale] F-2w]o] glojA] o] AR 9| A&} s
u}2} electrical potentiale] fE%o] d#d FSL
71&8 4 e 71712, microphoned ©] 43}
clicking& 7183l= %ol FAE 4 Qe trans-
bony conduction& %%+ airborne joint vibrations
WA g 5 ek E=3 SONOPAKS AR 7| & B84
& 4 UE clinical sounddl] W&} © e HL
(vibration, subclinical sound) &% 7| && 4= &l
£ AFoA SONOPAKE 5@ clicking?] ®lE&
63.6%1d vj&) FA71E B3 HEE 515%F Ao
€ HQlth SONOPAKE 71251 HA7E 9
ANE &€ F AAd FEU7t 5 FEden A=
£ E8)=d SONOPAKZ) 7] 554 & A7} 1
8 AT o] Sl ZAZFe| Y FAAY QR
2 B9t} Gay¢h Bertolami's 32349 A7 o
#FAE Zragle AR 80%CA A TFA
clicking®] QRQATFa Rud v} glom, SuttonEP =
clinical sound’} $1& AFEe] 89%9lA] subclinical
sound?} UANTHLL &t} B AFN FAMo RE=
Fgol g™ 1771 #d F 57 H(294%)94
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-ABSTRACT-

EVALUATION OF INTERNAL DERANGEMENT
- OF TMJ BY ANALYZING TMJ SOUNDS

Tae-Woo Kim, D.D.S.; M.8.D., Ph.D., Won-8ik Yang, D.D.S.. M.S.D., Ph.D.,
Cheong-Hoon Suhr, D.D.S., M.S.D., Ph.D.

Dept. of Orthodontics, College of Dentistry, Seoul Nat'l University, SEOUL, KOREA

The purpose of this study was to evaluate the diagnostic value of SONOPAK" in internal derangement of TM] by
comparing the spectral analysis data of TM] sounds recorded by SONOPAK with the results of MRI. From the patients
who came to Department of Orthodontics, Seoul National University Dental Hospital for treatment of malocclusion,
eighteen adult patients (five males and thirteen females) with TMD symptoms were selected. After joint sounds were
checked by a pediatric stethoscope, they were recorded and analyzed by the SONOPAK. The spectral analysis of the
SONOPAK provided SONOPAK INTERPRETATION data about the stage of internal derangement, which were
compared with the results of MRI. Among the patients whose disc positions were diagnosed as 'normal’ by MRI, there
were no false positive diagnosis by the SONOPAK INTERPRETATION. But in the cases of anterior disc
displacements(reducible and/or nonreducible), most of SONOPAK INTERPRETATION data did not coincide with MRI
results. In conclusion, it is not adequate to try to differentiate reducible and non-reducible anterior disc displacements
on the basis of joint sounds. And it is recommended not to determine the stage of internal derangement according to
the nature of sounds. We suggest that the diagnostic value of the SONOPAK will be enhanced when clinicians combine
some other informations such as clinical signs/symptoms and other supplementary diagnostic tools), and that more data
be incoporated into the SONOPAK INTERPRETATION software,
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