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Evaluation of the relationship between relative signal intensity of magnetic resonance images of
retrodiscal tissue and lateral ptrygoid muscle and magnetic resonance imaging findings
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Background and Aims: Disc displacement is the most common temporomandibular joint disorder and magnetic
resonance imaging (MRI) is the gold standard in its diagnosis. This disorder can lead to changes in signal intensity
of magnetic resonance (MR). The purpose of this study was evaluation of correlation between relative signal
intensity of MR images of retrodiscal tissue, superior and inferior head of lateral ptrygoid muscle with type of
anterior disk displacement and condylar head flattening in patients with temporomandibular disorder (TMD).
Materials and Methods: In this retrospective study, 31 MR images of patients who had anterior disc
displacement were evaluated. After relative signal intensity measurement for retrodiscal tissue, superior and
inferior head of lateral ptrygoid muscle, the correlation between relative signal intensity and type of anterior disc
displacement was evaluated with repeated measure ANOVA test. In each of these 3 areas, t-test was used to
compare the groups with and without condylar head flattening.

Results: The correlation between relative signal intensity of MR images and type of anterior disc displacement in
retrodiscal tissue, superior and inferior head of lateral ptrygoid muscle was not significant. There was also no
statistically significant correlation between relative signal intensity of MR images and flattening of condylar head
in retrodiscal tissue, superior and inferior head of lateral ptrygoid muscle (P>0.05).

Conclusion: According to findings of this study, relative signal intensity of MR images in retrodiscal tissue,
superior and inferior head of ptrygoid muscle is not a good predictor for type of anterior disc displacement and
flattening of condylar head. It seems that this cannot be used as a diagnostic marker for TMD progression.

Key Words: Temporomandibular joint; Disc; MRI; Signal intensity

Journal of Dental Medicine-Tehran University of Medical Sciences 2012;24(4):201-207

S
» Ao 5lulil (MRI) Magnetic Resonance Imaging ¢ cuol (S8 (2803 Jate &YME! il jl (S Siwd ool HE:KY-S 9 Ao

JUiS s 35y b5 oy aallao oyl 51 oam 35l 329 4 MR gl JiSw 05 13 (5 yueid Slgicse JM51 cpl adle o pawsis

ol (G5l (objpel 09)5 — a5 (Sbiy pole ol (Sbjiliis uSitils = ol (655 Sl am Jlod )3 (slatl =6 S 2 g e
m_panjnoush @yahoo.com :Sg xS lis AAFRYYAA 104l

AR



http://jdm.tums.ac.ir/article-1-51-fa.html

Downloaded from jdm.tums.ac.ir at 10:46 IRDT on Tuesday June 19th 2018

OhySer 5 haigmy > e 48> e 35650 3 aliae 5 JSuwdg,i, cdl > Magnetic Resonance jglai JiSuw (aud ©ud o)y

@ Moo bl o JaS o Flattening 55 9 Sy ol obuls glgl b (2)B 256505 dae o JSupdgs; cdlb » MRyl
.39 (TMD) Temporomandibular Disorder

0B (S0l 5l g b oy Send o5 ool 4 e e MR 95 YV asibly oo ;5542008 g5 5 & adlllao ol )3 teomiy 32 (09
Sed (ol gl 95 b JUSw (ol ©ad e b)) e 2yl 15550 5 alide (Jlow jo g (S8 SS9y €L anb dw ) JiSew (s
9 Condyle Flattening (¢l)l> 09,5 duslie cgs T-test jJUT 5l 16800 (clad ¥ 5l pliS 1a )3 b, Repeated Measured ANOVA 9051 Lawgs
b ool ] A818 04,5

Mg s i o e 53 o JISes3g 5 4 55 S ol oot £ b MR gl S s 85 o ol 3o o] ,5 2lbtidly
s MR joglas JiSs i @05 o )bl Joistme blo)) izman (P=o/T) A Jloiine ()6 036505 e Jlow ju Jome 10 9 (206
P>/ 0) 225 €8l ()5 3595 5 alae Slod pu p3 5 ()1 435K 5 dhas (B pu )3 (JBudg ) <8l > LS Flattening

S 3555 e g 53 5 JSsgssy S8l > MR pslass JiS (g 0 Vsl 8 ol o] Sy ol 51 Juols gl 106 e g

S lais 4 ol et a8 sy ged Sl 4 g Cans JuiS ywo Flattening deg pis b 0535 5 Sd (ol8 obuls g9 (dly (068 008 Sy

o b8 lbrle 4 e & LBl 55p (S8 alnS
(V JS8) (VA +) 205 0

duwwlio Bun b ladlas YA » 4,Ken 5 Takaku
ohlew MRI ;5 a5 sl plool S5glgly (slaadl ¢ MRI asély
YL b g Sawd Sle 4l g o8 Wb o JUSKw ool s
g b oald i JSuwdgyy il g Suwd 4 Wby UK
b JSer2g5y Sl 5 S Sojlsily s o5 45,5 g
(YY) cal 3l ol L 3> (FISP-3D) MRI

O &S By dox pl 4 VeV J o o)Kes 4 Finden
ol g Region of interest JUKow i aml yioliél polie
D 392y (Shured Swd g JS o om dly Sjdlpl
WsSuy dlae JBgd w0 mle iuljel &S cul ond slpiidey
B Cls 4 e Sy gbuls b dsye (b sl
2gd 0 MRI j3 JU&w a5 (650510

Sl 1L 8 2 Koyl Slyuss IS cam Jolye
b ohlew y 8 sbul MRI JiKew @l jd gpuSejlul 6
Region of JUSaw s S 3h o b b Sad olid  Sluls
G o lis oS Cuwl adl Lili8l  asuie jsb 4 interest
B My dlas B e Jlpps SIS o
YY) conl

y-y

2,8 0dlasisl TMD & ity 53 (pududs Cuode
JUiSis 05 MRI €S £ SS 2l5oxS Luaio 0519 S

SRTARYA AP AW SVAR VAL EA PSS (PN L OV RS 78 235 WSS

.

LYRYTY

Temporomandibular Joint (TMJ) »>Sles M
areld I S Sawd 2brle (1) 5 03 (S8 ST (g ol
& Sl Glole (V) b e (S8 a8 fuate YIS
G ppeas (bgy cpydte g cpypdleiel b MRI (VoF) Cows
SleMbl 5 (0) Wb o S8 285 Juato 3 MBI 4ly
e o &)l 1) calisee (gla )kl (VW-VF) JUSKw

anl ol Sl sl 35 ly paie > i
5 Mg M L;:.L‘ufig) AW UT diel> 9 Cas W D90 gg.wyu
Sy Sl Sl cplple (W) 850 pasiie |y pgas
LS 5l] Spogill 4l JuiKiw cord )3 1y (lpeis
Bl p ) Shgpd (Srimma by Sl wlge oSl WS e
JiSs 0 2 S50 At il 5 (VA) 29l 2929 42 W93,
s Cwewd il IS, asb ] ;3 MR ol
s o dvg cpyne & JBSuwdgyi, cél 4 (Posterior band)
o eyt 4 2B WsK 5 dlas (V) Ngd e pga b lad


http://jdm.tums.ac.ir/article-1-51-fa.html

Downloaded from jdm.tums.ac.ir at 10:46 IRDT on Tuesday June 19th 2018

(\Ylﬂ’ ulu.wo) A D)LQ») ARY 0)9))

Olnd leyd (il Gless o (Sibps pole olSuisly S50l aloes

30 St d CuiiE 5L B i (313 15 Ssd Jlo i (4150 A (hnado (K 33 iE ¢3S :C) MRI bawgi  Juado Sumd i lio - JSW
0380 L ol podd Swd (18 olouls —E 5L 4 13 C Sl 5l Suud Sl 50 -D diung > L Swwd (0la8 bl —C 5L b
(54 oW2) CuldS 5l gy S olaB louls —F (i (y02)

5 2505 Jds 5y Bl Jiiw €133 Gl 5 Lo o
¥Y)
Sawd pbols lo bliyl & o )Ken g Yura Ve Ve Jlo jo
derge ©labls & agil (VF) Wby plis JUSKew cad )il
@ )98 Wi () 2yl o) p bl il Clllae 5>

o G o bl iy ddlllas ol 5l Gae iy e b

OAd e g98 bloyl adlles > Y++A Jlu ;> Yoon 4 Lee
e 53 Sad orly 5 Jamdgy 8 i (g
Oad 10,8 ol g Wb i ate 3)0 5 ate (w50 Ol
&, T2-Weighted MRI > JSidg 5y slocdl JiSuws (s
(VA) Cawl TMD 8 iy 0l 50 s ) oloo yue dlowrg
st dlayly G a8 sl ¥ Jl jo oy 3 Ohkubo

y-y


http://jdm.tums.ac.ir/article-1-51-fa.html

Downloaded from jdm.tums.ac.ir at 10:46 IRDT on Tuesday June 19th 2018

OhSe 5 Shgigy oo e 452

e 35650 3 aliae 5 JSuwdg,i, cdl > Magnetic Resonance jglai JiSuw (aud ©ud o)y

S S o S B ino & S Jlogs Cbyn
Wiy oy b bas WS, (Posterior band)
4 S ool (e & Disc displacment with reduction
B8 b Jlog ey Sas Gl olos 2l o o Sl o plas
s=e 4 Disc displacement without reduction ¢ sl 4wl
Sloy (3L 5L plad el o (ol Cumbge 4 Snd ool 45U
)yl> Flattening o0 haiS yuw 0gMe & (F) a4 )3 jlai )
sl Flattening (sl baS po 5 Lasube g 3)5 35>
b gSoilul Gdsg cpl o as as)S iy Sasdile
s slp a8 pbsl MRI Cro lsale s 51 eolaw] b ¢ pgbad JuSww
&9y o e ¢ s Region of interest (ROI) (¢ ,5s;lul
s9bre o JSudg 5y <l )3 ROI Jowe i yasiiic MR jaglias
alae SBgd yw (glp ROI i 4 )3 jlaiy Sy ald g0
s lp ROL g alae JBgs o She (50 > (2)6 455505
M8 dhae Slod e Sl (i3 3 (2B 43505 dlae Slios
A5 ol

o5lsl L ROI, MR jyoley UK (oand Ol duslors Cg
IR n9as S9) p paTie Eoge )3 (BS 3)90 4l b cuslite
qponino) JiSew ad 4 boye calive jolis s A5 03D
g zlypel Jlainyge anl o (5)luluel GBlzul (1 Sile (pe Sl
@ o 2 03 )3 58 Spgo > JUWSew Gl (5:0ke e
ROI &G oo 3 JUSw i 5 0likiwl Blysol dwlxs jglaio
09 om0 03,00 Sogill 4l ) )5 g g9y 2 S50
olidley 5l eslatwl b jb cpl b Cbasl LS W lie odgie
03> )3 Sz yore )3 g b duwlee LS i 3 luiliwl Gl ool
‘_i,,oyl.ﬂ Al S o ©ld Byme Jobs das i
To0 oM A Cumd Ko j3 dbgype SleMbl Coles 40 g Hlai e
A5 5JUT SPSS 3éle 5 bawgs ¢ 15,5

wbuls s 093 90 o dnl o S ©ud dwlds
0903 by Sawd Sk gk g b oSy (elis
094 9 beg,S 43 0 imed o Repeated Measured ANOVA
SMe P<+/+0 03 ol T-test ;y90;l ;I sl b Flattening

3,5 048 olel gl gme

y-¥

gyl b (2l Wy alas o JSuwsgys, cdb p» JiSew
cblo) Flattening js g (cuiS5h oo 9 b) Sawd (ali oluls
o) oy s dre Sygo 40 0 TMD ljlews 50 b8y (o)A
st o) MR gl JiSm 3 (s, Soilal J oo e
ags owolio ablis a5 (£3)lse )0 pasis coMe S leis 4

22,5 odlatl «uns

[ d¥ 0‘39)

ol adllas 590 09,5 Cans] ;K453 adllas Ky o yimady (o
oiSe & ediSanlie e 5l (olus 4 bgiye MR 0005 Y

s a8 de s (Sd i pale oKl (S 5olas easisly TMI
SleMbl 155y S5 alEoeS Jmie K> olib bols O3]
Cawd & TMD jlogy YA Jliomes oMbl gy 325k 51 53 350
el

(hato WYMo a4 Mo o3l MRI jl gadss ol 5o
St S )lor 9 (oSS (g38) SYNBT  Jade wudgis
s o3l Glyil g Jade p Sga

gl dgame g o Jlo FFVe hlen i 039
Ll dg g hylew G

I oSl ¥ amlie ol diged @ dbre Jgo 3 ol
g Lee dlio jl 09,5 93 jlne bl ysul ol 5 a8 as edliwl pj Jged

i 2V 5+ VY iy 4 (VA) Yoon

_ (Za—aj2 t Z1-p) 2 x (SD? + SD%) _ 8x{(0.12%) + (0.15%)} s
n= @2 = (0.14)2 =1

T o ¢,48 L General Electric oS> auwg 49 MRI
ans byld g ol dps TMI >dew Coil jl eslazwl b 4 1/
s Tg = Ver=\V+ lawgie jsb & T2-Weighted ;5 MR ;0005
I Jeolgd 5 yiadee ¥ by Colus b g TR =Veer = Yoo
Gl 039y yio Jio

5 045 0,33 Efilm, Version 3.2 )l38ls 5 (g9, oylylows polas

85 )13 byl 090


http://jdm.tums.ac.ir/article-1-51-fa.html

Downloaded from jdm.tums.ac.ir at 10:46 IRDT on Tuesday June 19th 2018

(\YQ’ uLu.M) A D)Lo.«.s ARY 0)9.))

Olnd leyd (il Gless o (Sibps pole olSuisly S50l aloes

JUS puw Flattening (o0 9 U oyl slow 33 oy 32 350 an b daw 0 MR pyglad JUKw oo Oiwd (pnlao da o - Jgus

09 O3 ylow JUSw (omd i (1nle b oyl ylows JUSwr (o i (paSilso

P-Value 3 390 da b
Flattening (+SD) Flattening (+SD) 072 2%
VD VA/-YEVY/5A YA/ VEVY/F JSeussg 5, il
-/¥4 Y\/FEEVA/SY YA/AEYS/YY B 56Ky lgh
iZ YeIY-EVF/0F VE/AVEYE/VY NESESR I S o

28 3L U Siwd olad albmla g1 ol lows 33 w3590 dal dw 3 MR gglad JUSw (g ot (1Slo dun e —Y Joua
(ADDWOR) iS55 ;9 9 (ADDWR)

L olslowt JUSw (omnd O (105ke L Lo JUSwr (opud s (0o

FValue ADDWOR(+SD) ADDWR(SD) o 290 42
e Yo /A-£YR/Q¥ VY/AdEA VY ISeag3g,5, by
IEA YA/YREYF/50 YO/Y +EVY/VY JESIERRYCR S F
e YVIVAEY/00 Yo /AVER/AY ESIERRYCR U S

0,8 awyp S s Flattening o (S

) Siigymd (Stime b il Slg e Sy olule NS
b e (2l 436505 dlas 5 (WA) gl sz JSunng 5y cdly o
19 ol MR gl & s (oo jl5 &y (late cplpli ()
ool ol dalllae olul cply g Bed JiKw il Slpuss oo
Bl e L canlio Jloyd

Oleie 4 Wlo cdbgly 425 V0 &S cle (ol 4 psls Guisd jo
pilime 3l pl I MR agd eud 53 9 duid bl 8 09,8
Do JiS b gl dwolio el 11 g glaaasMe LB 4
CaMe (g Omllogh ) aise cul 3 39250 Clilllae I pdm 395
FAYY 5l i g3 g (VO-YY) Wlod,S ool Wl J8 lgie &
Cuol 0dd 01d Sd  olB obuls cwde o ulbgl
Ao b D (Sl gl g CulSiL b S (o8 Slole s
L3085 Ui g ylel Blod Sl gyls ime coglés oy 390 Al

ol 2 ohlen (Sen Sl 4 25 by @l ol 4 KL
aoes W68 pl e o dgr Suwd elid Sbuls (glyly adllas

bog,S 93 )5 BT cpl jl (236 JSundg ) <8l Sl &5 cd )8

bazdl

JBawdgpy 4l p S s ol (6:Ske
(B W5y dlae SBgs e asl d AV/VYEN/FA
(B A3y alas Sk yw asb 4 YV/FYEYO/YS
dw P MR polad JUiSww amd Gud 5:Sko g VI NVOEVV/FY
SO g (2 3505 Gl (JBuasgs; il anl
s 4 faS o Flattening oo 5 b ghlow 3 ()5 45955
93 e (gylol o me BMB] .l osid 03,91 V Jodo ,d 4o
(P=+/5) i el JiSus (ood i glas jlas 3l 0g,5

M8 abule (Ll 09)5 93 > JUSw (s ©AS (o)
4 (ADDWOR) cuiSil sk 5 (ADDWR) cuiSil by Samd
Gl 0l BT Jgdo 50 anb S

o S5 gl a5l 09, 63 e (6yle] S ine BV
(¥ Jyi2) (=) 15 <l JiSw

Vogblie pan 9 cawliol L a4 oS cul S5 4 )Y
dhae SBss pu 4l )3 pgai Vg JSuwdgy) s 4ol ) pgas

12855 51,8 ealisl 350 (5lol LT )3 25 15650

S g5 Aol g Sy
MRI ;> b dw S (i @b oo bl cdllas ol )
Sk el g L) ebrls £ b 1) Sand ol b lyles

ARIA)


http://jdm.tums.ac.ir/article-1-51-fa.html

Downloaded from jdm.tums.ac.ir at 10:46 IRDT on Tuesday June 19th 2018

OhSe 5 Shgigy oo e 452

e 35650 3 aliae 5 JSuwdg,i, cdl > Magnetic Resonance jglai JiSuw (aud ©ud o)y

MR j5las JUiSw s alasly a5 lasllas .cuilss (gl 5 cme
D90 dgng0 Ml 03,5y S Flattening L 1,

Honda 4 (Y¥) ,Ken § Ogutcen (YY) l,Ken 9 Muller
wbols d e a8 Gob L @wlBls Jlllles ) (Y0) o, 4
Wl &) gy JaiS o150 Sl dly jile S (oh8
(K o8 sluls g9 4 Flattening jle bls)l g25) ol
Oad &S &eS e a5 38 blazwl |y s cpl ol 0 4Bl oyl
b S (ol (bl 09,5 93 13 6y gime gl JUSw (gped
o Flattening sg>g pie b 2959 3y50 10 bl CuiS5h oos g
i oo S5 5 18 Bl 5o b)) ean 35 S
Cawl paoss B 55 Flattening o8 ¢ b 09,5 4 (bls,l o]

S5 MRI 45 31 &8 el o] Sl caddlas ol 5l Jools uls
Vil wawl TMD &YM] aseds ly ools p dwgp
dae pu 93 5 JSuwd5y5) <8l MR pglad JiSew (gud 0l
S obul g9 Ulp o8 WS npie (2B My
G S o Flattening sgg pas b 395 9 Saawd

MR pglas JuSsw (s a3 1 0l 505 45 duwy oo 5lai 4
Se olyis 4 (2l s dlae w93 g Sy, cdl

2,8 odlaisl TMD 6 ity 50 (puseds oMo

‘;;‘3)-\9 9 M&“

555 Bl ol g (BB 5 8 B ol ) abwgin,
ol 20,8 o S ling s o 6)Sen o 4 (gyiied Lo jaes]
pole oSl S0l 0aSisly s oziily dol oL Iz dlds
b oo FVAS oylas & )l o5 (S g

1- White SC, Pharoah MJ. Oral radiology: principles and
interpretation. 6™ ed. Oxford: Mosby; 2009.

2- Dolwick MF, Sanders B. TMJ internal derangement and
arthrosis: surgical atlas.1st ed. Oxford: Mosby;1986.

3- Larheim TA. Role of magnetic resonance imaging in the
clinical diagnosis of the temporomandibular joint. Cells Tissues
Organs. 2005;180(1):6-21.

4- Marguelles-Bonnet RE, Carpentier P, Yung JP, Defrennes D,
Pharaboz C. Clinical diagnosis compared with findings of
magnetic resonance imaging in 242 patients with internal
derangement of the TMJ. J Orafac Pain. 1995;9(3):244-53.

5- Tanaka T, Morimoto Y, Masumi S, Tominaga K, Ohba T.

y-5

9 Wi Oglite glabaMo BB jobay Sups cutSil e
hE bl 4 poxie & (2)B 05555 Alde bl peoren
05,5 93 yb ;3 cdlae pdl don )d 5 Cuwl 0l 09,5 90 & 4D S
oelpll sl oolidl glasl S6o5 i b aSd cudS5h ek o b
gl 3 09)5 93 (ol MR bl JiSuw (g oAb Ol ps
oad oS ob lis (VYY) olKes § Finden adllas o)l6 Slus
@bl @b ghlan )3 (2)B 4555 5 dlae B Sl
sob & Sy CulSl ek 42 5 CliSIL L dr Sy ol
B b Blg e asl opl &S cal Al )il ascie
b ol adlae

cél JhSe oud bliyl (MA) Yoon 5 Lee adlas o
Clis Sl (S o 03 s e s Carbpn b Jdss,
Ooh sl oyp pie oy ol b adlas ol bl
ol 9 05 ) 45 aile allan ) > Sy ol
bl hlaw 0 150 e ate Yoon 4 Lee adllas o S
ol 32550 g (63905 b ot 5 cunl ad )b S M3

o MG dewle gl Yoon g Lee adllas jo s o
#i8 ROI & a3 )50 (6 4l ROI UK sy s 31 ¢ JUSmw
Oad dalllae ol 0 aSUl jd cl ol edlitel jre (g S
s g JiSaw s 3 jlbuwl Blyosl 4 anb G ROT UK
il aoes M) YD 5l Wl e 095 pl &S Canl 0

5 Lee adlae iy sladiges dliw a5 cunl S5 4 p3Y
Al asdlllas g3 ol cgles Jle 3l Wlg o

4l aw 0 MR psbal S aws @i aslllas opl 5o

woles Flattening (ysds 9 J1uS yw Flattening deg Loty 4

&b
Utility of frequency-selective fat saturation T2-weighted MR
imaging for the detection of joint effusion in the
temporomandibular joint. Dentomaxillofac Radiol.
2002;31(5):305-12.

6- Milano V, Desiate A, Bellino R, Garofalo T. Magnetic
resonance  imaging of temporomandibular  disorders:
classification, prevalence and interpretation of disc
displacement and deformation. Dentomaxillofac Radiol.
2000;29(6):352-61.

7- Sener S, Akganlii F. MRI characteristics of anterior disc
displacement with and without reduction. Dentomaxillofac
Radiol. 2004;33(4):245-252.


http://jdm.tums.ac.ir/article-1-51-fa.html

Downloaded from jdm.tums.ac.ir at 10:46 IRDT on Tuesday June 19th 2018

(\YQ’ uLu.M) A D)Lo.«i\ ARY 0)9.))

Olnd leyd (il Gless o (Sibps pole olSuisly S50l aloes

8- Incesu L, Taskaya-Yilmaz N, Ogiitcen-Toller M, Uzun E.
Relationship of condylar position to disc position and
morphology. Eur J Radiol. 2004;51(3):269-73.

9- Heffez L, Jordan S. A classification of the
temporomandibular joint disk morphology. Oral Surg Oral Med
Oral Pathol. 1989;67(1):11-9.

10- Murakami S, Takahashi A, Nishiyama H, Fujishita M,
Fuchihata H. Magnetic resonance evaluation of the
temporomandibular joint disc position and configuration.
Dentomaxillofac Radiol. 1993;22(4):205-7.

11- Yoshida H, Hirohata H, Onizawa K, Mamoru N, Itai Y.
Flexure deformation of the temporomandibular joint disc in
pseudodynamic magnetic resonance images. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 2000;89(1):104- 11.

12- Orhan K, Nishiyama H, Tadashi S, Murakami S, Furukawa
S. Comparison of altered signal intensity, position and
morphology of the TMJ disc in MR images corrected for
variations in surface coil sensivity. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2006;101(4):515-22.

13- Tagkaya-Yilmaz N, Ogiitcen-Toller M. Magnetic resonance
imaging evaluation of temporomandibular joint disc deformities
in relation to type of disc displacement. J Oral Maxillofac Surg.
2001;59(8):860-5.

14- Brooks SL, Brand JW, Gibbs SJ, Hollender L, Lurie AG,
Omnell KA et al. Imaging of the temporomandibular joint: a
position paper of the American Academy of Oral and
Maxillofacial Radiology. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 1997;83(5):609-18.

15- Harms SE, Wilk RM, Wolford LM, Chiles DG, Milam SB.
The temporomandibular joint: magnetic resonance imaging
using surface coils. Radiology. 1985;157(1):133-6.

16- Helms CA, Kaban LB, McNeill C, Dodson T.
Temporomandibular joint: morphology and signal intensity
characteristics of the disc at MR imaging. Radiology.
1989;172(3):817-20.

17- Biederm RW, Doyle M, Yamrozik J. Cardiovascular MRI
tutorial: lectures and learning. 1st ed. Philadelphia: Lippincott
Williams & Wilkins; 2007.

18- Lee SH, Yoon HIJ. The relationship between MRI findings
and the relative signal intensity of retrodiscal tissue in patients
with temporomandibular joint disorders. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2008;107(1):113-5.

19- Taskaya-Yalmiz N, Ceylan G, Incesu L, Muglali M. A
possible etiology of internal derangement of the
temporomandibular joint based on the MRI observations of the
lateral pterygoid muscle. Surg Radiol Anat. 2005;27(1):19-24.
20- Dawson PE. Evaluation, diagnosis and treatment of
occlusal problems. 2nd ed. Oxford:Mosby;1988.

21- Takaku S, Sano T, Yashida M, Toyocla T. A comparison
between magnetic resonance imaging and pathologic finding in
patients with disc displacement. J Oral Maxillofaci Surg.
1998;56(2):171-6.

22- Finden SG, Enochs WS, Rao VM. Pathologic changes of
the lateral ptrygoid muscle in patients with derangement of the

temporomandibular joint disk:objective of MRI Imaging. AINR
Am J Neuroradiol. 2007;28(8):1537-9.

23- Ohkubo M, Sano T, Otonari-Yamamoto M, Hayakawa Y,
Okano T, Sakurai K et al. Magnetic resonance signal intensity
from retrodiscal tissue related to joint effusion status and disc
displacement in elderly patients with temporomandibular joint
disorders. Bull Tokyo Dent Coll. 2009;50(2):55-62.

24- Yura S, Nobata K, Shima T. Hyperintensity signal in the
joint space of the temporomandibular joint on fat-saturated T2-
weighted magnetic resonance imaging. Br J Oral Maxillofac
Surg. 2010;48(8):621-3.

25- Drace JE, Enzmann DR. Defining the normal
temporomandibular joint: closed, partially open, and open
mouth MR  imaging of  asymptomatic  subjects.
Radiology.1990;177(1):67-71.

26- Larheim TA, Katzberg RW, Westesson PL, Tallents RH,
Moss ME. MR evidence of temporomandibular joint fluid and
condyle marrow alterations: occurrence in asymptomatic
volunteers and symptomatic patients. Int J Oral Maxillofac
Surg. 2001;30(2):113-7.

27- Emshoff R, Brandlmaier I, Gerhard S, Strobl H, Bertram S,
Rudisch A. Magnetic resonance imaging predictors of
temporomandibular  joint pain. J Am Dent Assoc.
2003;134(6):705-14.

28- Kircos LT, Ortendahl DA, Mark AS, Arakawa M. Magnetic
resonance imaging of the TMJ disc in asymptomatic volunteers.
J Oral Maxillofac Surg. 1987;45(10):852-4.

29- Katzberg RW, Westesson PL, Drake CM. Anatomic
disorders of the temporomandibular joint disc in asymptomatic
subjects. J Oral Maxillofac Surg. 1996;54(2):147-53.

30- Kaplan PA, Tu HK, Williams SM, Lydiatt DD. The normal
temporomandibular joint: MR and arthrographic correlation.
Radiology. 1987;165(1):177-8.

31- Westesson PL, Eriksson L, Kurita K. Reliability of a
negative clinical temporomandibular joint examination:
prevalence of disk displacement in  asymptomatic
temporomandibular joints. Oral Surgy Oral Med Oral Pathol.
1989;68(5):551-4.

32- Tallents RH, Katzberg RW, Murphy W, Proskin H.
Magnetic resonance imaging findings in asymptomatic
volunteers and symptomatic patients with temporomandibular
disorders. J Prosthet Dent. 1996;75(5):529-33.

33- Miiller-Leisse C, Augthun M, Roth A, Bauer W, Giinther
RW. Disk displacement of MRI and clinical finding. Rofo.
1996;165(3):264-9.

34- Ogiitcen-Toller M, Taskaya-Yilmaz N, Yilmaz F. The
evaluation of temporomandibular joint disc position in TMJ
disorders using MRI. Int J Oral Maxillofac Surg.
2002;31(6):603-7.

35- Honda K, Natsumi Y, Urade M. Correlation between MRI
evidence of degenerative condylar surface changes, induction
of articular disc displacement and pathological joint sounds in
the temporomandibular joint. Gerodontology. 2008;25(4):
251-7.

y-v


http://jdm.tums.ac.ir/article-1-51-fa.html

