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Purpose: The diagnostic relevancies and characteristics and of clinical methods in the diagnosis of internal derangement (ID) were tested by com-

paring the results of them with those of magnetic resonance L.aaging (MRI).

Methods: 75 patients (150 temporomandibular joints; T-vils), who were suspected to have ID by clinical diagnoses, were included. Clinical diag-
noses including mouth opening pathway and TMJ sound were conducted and MRI takings were done. Accuracies, sensitivities, specificities, positive
predictive values, and negative predictive values of clinical diagnosis, mouth opening pathway, and TMJ sound were calculated by comparing with

diagnoses with MRIs.

Results: Accuracy, sensitivity, specificity, positive predictive value, and negative predictive value of clinical diagnosis were 59.3%, 83%, 49%,
81%, and 51%. They were 59%, 82%, 25%, 73%, and 35% for mouth opening pathways. Although deviation was somewhat accurate for representing
disc displacement with reduction (ADDWR), other discrepancies on opening pathways were not clinically relevant. Accuracy, sensitivity, specificity,
positive predictive value, and negative predictive value of clicking sounds were 85%, 49%, 78%, 85%, and 37%. TMIJs with crepitus were only three.
But all TMJs with crepitus were diagnosed to have disc displacement without reduction (ADDWOR).

Conclusion: When compared with diagnoses with MRIs, clinical diagnoses for ID were not so accurate. But they were suitable for screening tests
for ID. Opening pathways and TMJ sounds were not so relevant in the diagnoses of IDs and so it was concluded that considerations for other factors

must be included in the diagnoses of 1Ds.
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Normal Deflection Deviation

Fig. 1. Various phases of mouth opening pathways. Narmal (lsft): No detectable deviation of opening pathway from straight
midline. Deflection (middle): An "L" shaped deviation of opening pathway to the affecled side. The mandible is off the
midline on its maximum opening position. Deviation (right): An “S" shaped deviation of opening pathway. The mandible is off
the midline in the middle of opening, but recovers to the ridline on its maximum opening position.
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Fig. 2. Representative MRIs of normal, ADDWR, and ADDWOR TMJs in closed and open positions.
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Table 1. Diagnostic characteristics of clinical diagnosis, open pathway, and joint sound compared with MRI, the
gold standard

Clinical diagnosis 83% 49%
Open pathway 82% 25%

Joint sound 49% 78%

81% 51%
3% : 35%
85% 37%
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Table 2. Correlation between clinical diagnosis and MRI (n=150)

Normal . AADD Al

Normal 20(51 3) 15(20.3) 6(16.2) 41

Result of MRI* ADDWR - 12(30.8) 49(66.2) 11(29.7) 72
ADDWOR 7(17.9) 10(13.5) 20(54.1) 37

Total 39 74 37 150

* MR, magnetic resonance imaging
#; TMI, temporomandibular joint; ADDWR, anterior disc displacement with reduction
@; ADDWOR, anterior disc displacement without reduction.

Table 3. Correlation between open pathway and MRI (n=142)

Affected ‘Conﬁalaieral p "

normal 3(21.4) 5(23.8) 4(11.1)
normal ADDWR* 17.1) 5357 2(9.5) 7(33.3) 4(11.1) 8(22.2) 40
ADDWOR® 1(7.1) 0 0
Result normal 1(7.1) 14.7) 4(11.1)
of MRT* ADDWR ADDWR 4(28.5) 5(35.7) 209.5) 6(28.5) 18(50.0) 22(61.1) 66
ADDWOR 0 3(142) 0
normal 1(7.1) 2(9.5) 0
ADDWOR  ADDWR 2(14.2) 4(28.5) 3(14.2) 8(38.0) 5(13.8) 6(16.6) 36
ADDWOR 17.1) 3(14.2) 12.7)
total 14 14 21 21 36 36 142

* MR, magnetic resonance imaging
#, TMIJ, temporomandibular joint; ADDWR, anterior disc displacement with reduction
@; ADDWOR, anterior disc displacement without reduction.

Table 4. Correlation between open pathway and MRI (n=150)

Normal T 3y 4 0 41

Result of MRI* ADDWR/ 30(34.8) 42(68.9) 0 72
ADDWOR® 24(27.9) 10(16.4) 3(100) 37
Total 86 61 3 150

* MR, magnetic resonance imaging
#; TMJ, temporomandibular joint; ADDWR, anterior disc displacement with reduction
@; ADDWOR, anterior disc displacement without reduction.

371



CHT9IX] 2007;33:367-374

3.

il

S0 AP SHIAEIES|
Z 150709 ™M) = B8 &2 61719 TMIOIA, AR i
37}14 TMIO A AAH A Th T E-0] 1A T™MI F 970
(14.8%)= MRI 7} /449 #4943 9 & B3l 427)
(639%)= ADDWR-Z,, 107] (164%):= ADDWORS B Sit}.
g, Ao AH Fo| Q1A 5= TMI= ADDWRY 7H5A4 ©]
7HE =9k o 1, 85.3%9) A IDE X tHTable 4). 38, 713 4
Hes Hole TMIE 370 So7, MRI AL A ol&& B
ADDWORE A5t} uwpehA, 1 = v A0A T, 94
o2 AZ @S (crepitus)S B o = o] g TMIV}
ADDWORY 7HgAd o] w9~ 5tk A& AlAHA o
Azl & Hol& TMIE o 231 7] o o], #HE 59
tisfA et 2 AhAQl 7F]E MRI A 7} v W ate] 3 7}81 ]
th GA AP LS So| =& A& 3] 93] MRIZIthef A 9]
ADDWR3} ADDWORS &4 IDE ¥53 7, ©| 8 MRI 3¢
ZA e} v 73 T} I A 7, sensitivity s 49% 2 SH9E AL positive
predictive value= 85% % £ 3kt o= D9 &4 AF-E Hd =
o2 A3t R AFAN Holx HHFo] EAFE 7
S = D7t EAE 75 o) EohE A S A m st

TMDE A 23 T, 18] 2
o WS ABH A8 FA
5D B PEH LAY AT
FE5H gojolv TMIAA 71 39 ID
Th TMDS] S48 A2 e 713, ol HE
2 374 W8l w7158 ¢ B3t e Qo
ax v, A2ke] AT whet Wsksh L
o £ HARE RS AFDEY P2
o $23}, ANH 2EY A RATE, BRE 5

o

a

=N
ue N
L‘\.l.'l
rir
"

(e el @ oo

o N rir o

H
b
o
T

‘0,

)

o EL?{_', .
2 o o

_1

i)

rlo
o
2

N
)
0.

rir

[y
of\

ox
o

i3

f
o,
=
=

&3 1832 A F obF e Aol A
= olg g o] 7hA] AQ1Eo] BHo® &
Y-S EXA T AL E A ztE T TMD
AFG A T = ol A2 ETMDE Y& &
HBRE AGE) oW (87223 IS
A3tk B 7 A oH,

™D, tol7} DE Wgal] 9% o s
W 2Ab 9 Q4 Ak AR B AP
oh R EANE S0k A A e A
EERERE R B BREEEE
2,502 59 559 4% 102 A7
A, HA S AR E Shrele o4
(tomography), #3 g4 (alﬂnogmphy), A+ E
puted tomography), 12 I MRI 5& A& 3}, o] TMIS]
MRI+= 7)), 53 A1¢) Tl 7}1042\14); FAR =, T 7429
A YBE olfE B AW} PAL AHoR B 8

Ir
°,
.
2

HA
kv
53
[e]

W o

N
i)

dlo

1o

£ d

21

x
M
il

o

Sl o fo
o
N
r
g

r-& e

ol ol tlo ~
i
o2
2,
2

oﬁ',
Oi
)
S
=

372

o2 = gl7) W F o] o MRI= %9745 A Al A7l
#7) ) Fol, &4 493 459 FH U Bz
7 FFY o F A B Qo] o DA Wstst=A A
4 o A o) gtk gEof, MRI 4o+ B2 &3 8
w2 W3l P4 el £ AL F7 HY, e
Z214 F Halol] 3 Ak T3 gt kA Lol
£ TMD} Akl 9lo] MRIQ! FE4E Hrtst A7k gel
B u} 9loh TMD] A etef 9lo} MRIS] A& 2174 3 3
H5hA e o Al %8 A7 S 95, MRIE vl§ %
L A5g 1ol vl 9lon wpebA @A MRIE TMD 2]
gold standard 2. & A 2] 3 3] TF,
¥ MRE= H) 0] ity A b7t E3stthe @y o]
7] wWEol I AgtA 7pA b A Aok B8y B
AA7FES 23 AI-OJ Al A O 2 A AALE A S EhE
A A o]t} Pacsani 5= 2207 ¢} joints & 95(43%)7)] Tho] YA
AAeF MRIF ©ro] U X5}t B 73} . Roberts >
YA M cte] A gAY & oF 58%~59%E 'd 71 A ZBHATHAL B
TP, 2 Isberg 52 S 02 F40] e 2
A k24 DY HITE B3s7] 8 5d7 735749 ¥ ¢
TS ZA A3 A4 AAE BE B 29 g Halst
oJ100%2] F A& BTty BH37| & stk o] d e &
TEANA o1 2A thkst ARyt v o= ot EAkel uy
ANZEFH TT7F0) B35 532 ™, reference test2] A 2] A o]
Yo x| & A9-7F Bk7] fE9 Aoz AGH ] v,
£ AP A & wiA 7 E 2 712& HEs] 43 o
TMD 2 ¢2] gold standard LT’_ 9] = MRIE- reference test
2 A3t A7 A8 St £ At A
U A 27 MRI 2 S 3119} YA T A= F 15071 €]
T™MJ & 8970 & 593%9) J & %_'— Atk ol & M Este] 44
Hoz Aaolgly A3t 7 99l MRI 2 79} ¥ 7.3l
512%9 B L E, 1893 ADDWR:% ADDWOR - 77} 66.2%
9} 54%2] AT BJ) o] AF4 B E ddE
Bl B ke Tha B Ao & A HFA A
3, YA Ak MRI 7 ko] w14 slol| Al o] §-of o, %
G 7FS HEs) AT 2N A 9-F (bias)o] 7S A3
5917 Wil o] Ayt 2 Ao E AT uebA
AAAEL oA A A gle AAE oW gy 28 HE
Folodh 33, AR we] it oh oy o= 2
83%9} 81% 2 | 1.8 2 FAE iMﬁ ,Eol =9k 24 o
A= 2b7E 49%9 51%2 MR e FAE BT ol&
A A7 ‘3}-4 true positive rater= = S 1/} true negative rate= %%
?:VWEF% HALTe 92 WgE 2 L)
9 gl Zl oh i 7kek AApe) 7] wiel #d Ao l %] g}
%OHE ok AE BE 7hsAol ErE AR
SM?:}# AU o]= A Al A §e A 0]7] EHTOH
B oAy As A Al AAE R Attty 2E
we ek
S, B Aol M e A1 AAF AALl lofa] Bl Al

n
10 3,

1

HUL



4 Uiy BAHA o= A A A wol Ao
A eAdH N TAHEZE Aeste] o] S0 ol drI o] Arph}
FEIAE F7HE Frledoh AWhA 0 2 sote) ) A=

AN HeFot A7 YERE ol R, 85 357 34 9
ol A W3R Q3] A £ o doji}r) W F-2l
A2 2T Yatani 52 &4 ADDWOR 8 #}o] 4 &= 37
AT T T o2 QA B Ao s FEFe] A 2
AgAT o, By & REE= YAV 5S st
E 59 7Y sl AldEud g T ARe
ojghel £ 0 7 WAL R, AP = EFer 15
o] A-ollAf ADDWORE A d3t=d] QoA 59 &5¢
T A, A 18y Heke VR 7zt 77.8%,
433%, 181 270%2 2 2}o) & B, ol= 35 a3
& Al o] AFA ol HEE A0 Ads= A
o] glth= AL Yulst= AL & A zhgl ) o], Okesond H
32 ADDWORO| U f2F, 22 Aol #5202 Foly &
HE A2 Qo s9on 1Y Z&o) ke Hdlo]
b Aoy} 2 $24) a1t £59] A|tlo] Q= AR
A o] sbgEta ’6‘}“ LB Aol A HEkS Hel &
b # 333% (IR1)E 22 TMIA AAA2AS B9 T 66.6%
(1421)0) X = D7} #2-= $1th ID 328.5% (6/21)7} ADDWRE
Hol ADDWOR=E 2 ¢hel TMIE 38% (8/21)0l 23 o). wha}
MEATF] AAZ A2 Ao s a Ao Wy

FHE Adate Aol ofg s AE 9u|sie, o5 A
o] el 2% ATXﬂ Aalsl & F sl oz Azt
thEH, A=Y 7‘4°§ADDWR01]/HUrE}Ur RO A

ZF ) A 1, Okeson-> ek 724 12 7} 38 9] 7F o b= 2| H o)
Al kA eron, L% 7T E H Ao T A
olgtd AdH e 1A K237t 4 75l o) Athy 8t
AUk T3 KGN T A= BRI E A o] gl & o
ek 38 WL dold kY T B Ao A=
NFRZAAM HY7F BZE DA 5= MRINA GAbo| g}
AGH A= 222% (8/36), ADDWR-E 61.1% (22/36), 1.8
3. ADDWORL- 16.6% (6/36)A T, whetA] # gk w)a) ¥ 9=
2 Lo W9 & v A 24 8] Wk 3l Aol A Tt A
o] WY S Hol 329 389%= ADDWRS H.o)x] gko
wEkA HelE HoHa i AM & HE ZALE S8 24t ¢
S AAHEY Yot 5o A Rt 2E0)AkS o4
&t Hotof stk AE W 4 AUtk 7H%LX41 grojut 7} -7
EE 9% A5 €550 oA Gk u) mf o] o
Adshe] HAR QA3 329 1°¢ P%L =59 A
FAoZ RS =Y & °é

By7t A%E}” Aol A A AT

] 28.5%(4/14)7} MRIO| A T
olf uEd Ao Azthrt A A
T AR o) F o s BHetY 11 IeH b
Fop vt A AN AL E F
o 7|+ A= o] AA 7} DS At

fd

e
J[N'
|o
!
m?u
% <
kb °°‘
o% R M _E‘,
R
oo
ooy 1o
‘?_lll
o
ir

£ rr
=)
S

[
2

e
W ol

SFHGBY o] S yFEe] REY o7

d T AT
=< oy g5t 254
& 944 5 ADDWRE] )32 vhe] 8
Shrhoosn g 22 TMIS Z38hFA &
9oty & A hoh*» Eriksson % ADDWROHH“
A 45 (rec 1pmca1 click)o] &2/, ADDWOR9J| A= ojuw]
7M A Gdgo] g BRI T»
Aol A B #EZo] & A}
&3 W8l 5l bﬁﬁmﬂﬂ FNPFEE G AHAGYS
oY 51511, whH o]l ADDWORS] 74 $-+ 71~81%2) A4 &4
Hovhy H &g ch® 3 Wilkes 53 Farrar 52 72}z
ADDWRS] A8tst AF 2 7 av auiy =4
3”“16%} Robert 52 #43-0] ADDWRS] A &= 37
= ST AihE S S B ST £ el
S-0] 9= HA A1 = 68.9% (42/61)7F ADDWRE A
g o3 AL T 8% =d DR A
P 62.7% (54/86)11 = 3L WAL= 71 49% 2 SHok7) v &
FOEIDA EAAR-E A= A2 odgy 2
A, A2 FgE Bol= TMI= 37 2ol gliA
} ADDWORS W ¢ 7] wj Bof A2 gukgo] A

3378 =8 AvE As AT

] O
—:.j_
5

hud

_4

0,

oo r
o3

|

r

i

of
o ¥ 1Rl

}ﬂ% i{ﬁ%rlrm -ﬂﬂlo
DU R e A<
% Su) ulo £ ruZi l:
o
o [‘(“

<= T o R A A 1
ry
>

V.28 &2

£ 704, IDZ 9415 82 75 (TMJ 1507))9) 214
Avsh 174 2290 AT A2 R B8 dAE DAY
4] gold standard$] MRI Z1'&3} W) W shef th3t 202 A 8l
2L A

1. 94 XI5t 2 3+ gold standard 1‘%%‘%‘50JMR191 A2

Foll thaf L 7 2‘37} 59.3% ﬁi
3 AdA, e
aJ—Sl%ME}’ O]fﬂﬁ L
9 74L& oy

oxr W
<]
V)
I
FIF_Q

A o,
e
oy
2 ol
b
B -
N
X
;O
r\r
¢
A,
cir
=

$- EZ0) A ADDWORE 3
38.0%(821)0l| E#}35led AGFA 7px) 7} B3
E}. SARE IR AR AT AEH T
ADDWRE Z¢s A+ 61.1% (2236)=
¢W%E 3ok wheka) W] w3 Wl B
Bl AH S g ahe Aol A T
o] = 34719] 389%= ADDWRE H.o] ]
g voltals AT WY 2ALE B
z%uq,] 335}]0]/\1- ‘:,] _?_z;q 5_5}1/].
ﬂﬂﬂﬂ@%ﬂqﬁﬁémgéﬂﬁq
o &= 0] 3% =9 TMJ 3 68.9% (42/61)
BT g ioll, #4 32> ADDWRS H 3
Hhegshe @ Felst 22 E o Ak 19

o
=0
rir

o it -y o fo

f
4
39
> 52

_&gi&irﬁ E JlN'm
f;oz‘ilﬂljr-\‘ijﬁé
~ 2 8 ¢85 fo Hf

F[U_‘Eriroé
ﬂllﬂlﬁ
u[—g:mlm

dlo

©°

30 ml"
rir
oﬂ, ‘j
—{o

w2

M2 kol S g2 Bom T ooft e ff oS X R oo

R

I~

373



LHTRIX] 2007:33:367-374

10.

1.

12.

14.

15.

16.

17.

U A S BolA] o TMI F 62.7% (54/86)7F IDE B.93

71 el BHE o2 DY) EA) R E A= AL

AFIHA 3 5 T Ao M= T30 9] TMIel A gt

AR SEEE AAT F YAUA Y 0] 5 ¥ ADDWOR

S BV 2o, AR 4 TE-& Hol= TMI= ADDWOR

o o] FH A& 7FeAd o] ErhE A& A ALEH T
IO

American Academy of Orofacial Pain, with Okeson JP (ed). Orofacial
pain:Guidelines for Assesment, Diagnosis and Management 1.
American Academy of Orofacial Pain, with Okeson JP (ed). Orofacial
pain:Guidelines for Assesment, Diagnosis and Management.

. Okeson JP. Management of Temporomandibular disorders and

Occlusion, 5 th edition. St Louis: CV Mosby, 2003:153.

. Larheim TA. Role of magnetic resonance imaging in clinical diagno-

sis of the temporomandibular joint. Cells Tissues Organs. 2005;
180(1):6-21.

. Okeson JP. Long-term treatment of disk-interference disorders of the

temporomandibular joint with anterior repositioning occlusal splints,
J Prosthet Dent 1988;60(5):611-6.

Taskaya-Yylmaz N, Ogutcen-Toller M, de Leeuw R, Boering G, van
der Kuijl B, Stegenga B, et al. Clinical correlation of MRI findings of
internal derangements of the temporomandibular joints. Br J Oral
Maxillofac Surg 2002;40(4):317-21.

Roberts C, Katzberg RW, Tallents RH, Espeland MA, Handelman
SL. The clinical predictability of internal derangements of the tem-
poromandibular joint. Oral Surg Oral Med Oral Pathol 1991;71(4):
412-4.

Anderson GC, Schiffman EL, Schellhas KP, Fricton JR. Clinical vs.
arthrographic diagnosis of TMJ internal derangement. J Dent Res
1989:68(5):826-9.

. Kozeniauskas JI. TMJ--the diagnostic dilemma. Aust Orthod J

1988;10(4):213-6.

. Kozeniauskas JJ, Ralph WJ. Bilateral arthrographic evaluation of uni-

lateral temporomandibular joint pain and dysfunction. J Prosthet Dent
1988;60(1):98-105.

Roberts CA, Tallents RH, Katzberg RW, Sanchez-Woodworth RE,
Espeland MA, Handelman SL. Clinical and arthrographic evaluation
of the location of temporomandibular joint pain. Oral Surg Oral Med
Oral Pathol 1987,64(1):6-8.

Roberts CA, Tallents RH, Katzberg RW, Sanchez-Woodworth RE,
Espeland MA, Handelman SL. Comparison of internal derangements
of the TMJ with occlusal findings. Oral Surg Oral Med Oral Pathol
1987:63(6):645-50.

Roberts CA, Tallents RH, Katzberg RW, Sanchez-Woodworth RE,
Espeland MA, Handelman SL. Comparison of arthrographic findings
of the temporomandibular joint with palpation of the muscles of mas-

_tication, Oral Surg Oral Med Oral Pathol 1987;64(3):275-7.
. Roberts CA, Tallents RH, Espeland MA, Handelman SL, Katzberg

RW. Mandibular range of motion versus arthrographic diagnosis of
the temporomandibular joint. Oral Surg Oral Med Oral Pathol 1985:
60(3):244-51.

Emshoff R, Rudisch A, Innerhofer K, Brandlmaier I, Moschen I,
Bertram S. Magnetic resonance imaging findings of internal derange-
ment in temporomandibular joints without a clinical diagnosis of tem-
poromandibular disorder. J Oral Rehabil 2002;29(6):516-22.

Trumpy IG, Lyberg T. Surgical treatment of internal derangement of
the temporomandibular joint: long-term evaluation of three tech-
niques. J Oral Maxillofac Surg 1995;53(7):740-6; discussion 46-7.
Farrar WB. Characteristics of the condylar path in internal derange-
ments of the TMJ. J Prosthet Dent 1978;39(3):319-23.

Matsuda S, Yoshimura Y, Lin Y. Magnetic resonance imaging

374

18.

19.

20.

21,

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

assessment of the temporomandibular joint in disk displacement. Int J
Oral Maxillofac Surg 1994;23(5):266-70.

Katzberg RW, Westesson PL, Tallents RH, Drake CM. Anatomic dis-
orders of the temporomandibular joint disc in asymptomatic subjects.
J Oral Maxillofac Surg 1996;54(2):147-53; discussion 53-5.

Paesani D, Westesson PL, Hatala M, Tallents RH, Kurita K.
Prevalence of temporomandibular joint internal derangement in
patients with craniomandibular disorders. Am J Orthod Dentofacial
Orthop 1992;101(1):41-7.

Oazkley C, Brunette DM. The use of diagnostic data in clinical dental
practice. Dent Clin North Am 2002 Jan;46(1): 87-115.

McNeil C. History and evolution of TMD concepts. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 1997; 83:51-60.

Brady A P, McDevitt L, Stack J P, Downey D 1993 technique for
magnetic resonance imaging of the temporomandibular joint. Clinical
Radiology 47:127-133.

Dorsay T A, Youngberg R A Orr F E 1994 Cine MRI diagnosis and
posttherapeutic evaluation of an adherent TMJ disc: a case report.
Journal of Oral Maxillofacial Surgery 52:1220-1222.

Eberhard D, Bantleon HP, Stger W Functional magnetic resonance
imaging of temporomandibular joint disorders. Eur J Orthod 2000
Oct;22(5):489-97.

Westesson P-L, Katzberg RW, Tallents RH, Sanchez-Wood-worth
RE, Svensson SA. CT and MR of the temporomandibular joint:com-
parison with autopsy specimens. Am J Roentgenol 1987a;148:1165-
71.

Westesson P-L, Katzberg RW, Tallents RH, Sanchez-Wood-worth
RE, Svensson SA, Espelang MA. Temporomandibular joint: compari-
son of MR images with cryosectional anatomy. Radiology 1987b.
164:59-54.

Paesani D, Westesson PL, Hatala MP, Tallents RH, Brooks SL.
Accuracy of clinical diagnosis for TMJ internal derangement and
arthrosis. Oral Surg Oral Med Oral Pathol 1992;73(3):360-3.

Isberg A, Stenstrom B, Isacsson G. Frequency of bilateral temporo-
mandibular joint disc displacement in patients with unilateral symp-
toms: a 5-year follow-up of the asymptomatic joint. A clinical and
arthrotomographic study. Dentomaxillofac Radiol 1991;20:73-6.
Yatani H, Suzuki K, Kuboki T, Matsuka Y, Maeckawa K, Yamashita
A. The validity of clinical examination for diagnosing anterior disk
displacement without reduction. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 1998;85(6):654-60.

Widmalm SE, Westesson PL, Brooks SL, Hatala MP, Paesani D.
Temporomandibular joint sounds: correlation to joint structure in
fresh autopsy specimens. Am J Orthod Dentofacial Orthop 1992;
101(1):60-9.

Augthun M, Muller-Leisse C, Bauer W, Roth A, Speikermann H.
Anterior disk displacement of the temporomandibular joint.
Significance of clinical signs and symptoms in the diagnosis. J Orofac
Orthop 1998;59(1):39-46.

Stockstill JW, Mohl ND. Evaluation of temporomandibular joint
sounds. Diagnostic analysis and clinical implications. Dent Clin
North Am 1991;35(1):75-88.

Sutton DI, Sadowsky PL, Bernreuter WK, McCutcheon MJ,
Lakshminarayanan AV. Temporomandibular joint sounds and
condyle/disk relations on magnetic resonance images. Am J Orthod
Dentofacial Orthop 1992;101(1):70-8.

Eriksson L, Westesson PL, Rohlin M. Temporomandibular joint
sounds in patients with disc displacement. Int J Oral Surg 1985;
14(5):428-36.

Wilkes CH. Internal derangements of the temporomandibular joint.
Pathological variations. Arch Otolaryngol Head Neck Surg 1989;
115(4):469-77.

Farrar WB, McCarty WL, Jr. Inferior joint space arthrography and
characteristics of condylar paths in internal derangements of the TMJ.
J Prosthet Dent 1979;41(5):548-55.



