Wi MRI 2E

W 71, RARER?

o e

5 IE RS,

=0t

(= & 2 B E I (i O R R At

dE Y

SRR IR AR R RE AR AR

SRR AR R R AR

T L &I

TEAMIOBS ILIEE2 (magnetic resonance
imaging : LI'F MRI & 3%58) &, £& L CH
BT D ER AL 2 WL SR RS 25 O H HIC A
bh, CNETOWRVO2LLEOFAME
HHEZEShTw5s. BE BRTHAVWLNS
MRI#BO#BE®RE O ERIT, 15T (T=
F A5, 1.0T=10,000G ; H7 X)) LKkEOD
FDA OHA RS54 VICHER L-EREBEORE
IZEVEDONTWAD., FETIE, HERHE&
LG, 30T EDBEMBEESRBAINT
WAL AR 259 0 BEREE £ functional
MRIO D DI T O A B RS MRI 5 E
FRAWITbN, BRIGHOER 2% o»
OHFBEREPBECB SN TW5

MRI OE &I, FEEOBRBMEICE > T
#ind 5E 54 H (signal to noise ratio : L)
T SNR LER) BAEWVWEEYEEE D, E
# F Cl: 3.0T-MRI Z£ & 75 1.5T-MRI 2 &
HRTEELBEW EHFINTWS —75*(
BES TGO H— OB &I LE—K B
BREWRY, AR dbiEHIh 5

SHEER B L UBEHEIRICE 5 3.0T Ll LoD
BEREEEORFERE LEICE O LT ON

*[F BT SRR IS RE AT 45 B

BRI SERRE AR & LB R E
TOBRFHRETIELECOMLR Y EETH 5.
LEIOFRTIE, 3.0T-MRI2EEIC X A4 4
BRI OHE w17\ EHERAT BAZ D\ TRt L7z,

MR EFE

REY, FRBIETRIC B R RE 2RO
10 2 5 20 I TOEHRS VT 2 TIZ
FAHEEES AD I0BEFHTH - 7o, TEER
V324 %, RAEFEEIT 195, PHERIT 22 5%
Tholo. FHEBREICH LY, HRONEL
BEICOWTHBAL, 620 LOREZEL
THE LT -7/, A—HE&REICH LT, 3.0T-
MRIZEE & 15T-MRIEBOH F TOHRE L
1To7z.

A L7-3.0T-MRI &3 GE ## (Signa
Advantage 5.4, 1H st 3t 08 & ¥ %7 127.7
MHz, 4 & i gradient coil 2.5 G/cm) T &
599015 @EEE a4 MEERE 12 inch O Y —
T A VEFER L. EEBREICTLT,
E{EIJ EHRME TR UFIEOBE A FEVE LIT-

C HREFBOBEBAMALY — A<y MCRE
L B AR BETEEL Y AW CER & TH
EDEFEHT - 7o, BHEOFEHT A 31 )V

* —TJ— K magnetic resonance imaging (MRI), temporomandibular joint (TMJ), high-field, echo train

length (ETL), signal to noise ratio (SNR)
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BERES MRIZEEIC & % FERIME B

FOICEDR A LY —T7 e A4 VERE
L7, BN 0 Ao TOMY) 7 & RAED
WRE L Thrb, BEPILHRELROLD
iR r b 27, SRIOBEE TN TR T
To7c.

BN FEEEE b 572012, SPGR (spoil-
ed gradient recalled acquisition) & CHIZED
BEETo7c. &, BOUERLER (TR
50ms, Ta—MK (TE)5ms, 77U v /H
(FA) 30°, B~ FVU v 7 A (matrix) 512x
256 (frequency encoding X phase encoding),
HmEeEmAR (FOV) 240 mm x 240 mm, /N F
f& (BW) 32kHz, fnimEI¥ (NEX) 2 [E, #
ERMIT 25248 Tho 7. Wi, RO
TEEHEPRARE L A ME F I HE T 57
BDIZ, A5 4 AE (slice thickness) 3 mm, A
SAAF %y TVATO NI OB & Liz.
OB GNP D, BEOEKEE TOFIRICHE
UC®, THEREARLEZAATA Ak —K
BR L. ZTOATA AZBWT, BEMICT
FEEEREENCIZIIEE & 7x AW T, FSRETOH
BTHEBEOREY 7 7 —APAY VI a—
% (FSE®) ko TfTo7. &#iE, TR
2000 ms, TE 36 ms, matrix 512 x 128, 2 NEX,
FOV 160 mm x 80 mm, BW 32 kHz, Ta—
VA4 ¥ (echo train length : LI'F ETL &%
i) W2THY, A5 AE3mm, X544 R
Foy TVAT, HBEREEZ25 168 TH-
7z.

% 2 THRO NSRRI T R OE G O H
PO, THHEHE, BSMARL & OSSN B &
CHAILLTWEEBbNAH % 1 BGEH L,
A—HIC B W TAY VT a—k (SE#k) T
O w1 T->7z. SEBETO TR, TE, matrix,
FOV, BW, NEX R Z A A8z &DEMBE
FSE (ED#HE & AR T, BRI 45248
ThHo 7.

ERTCHEGNLIOTOEEON 5
1.5T O (Siemens #1%4, Magnetom Vi-
sion) THERAMIEM oA L EER L CO®mPEL
%, FSE %<, TR 2500ms, TE 16 ms,
ETL 5, FOV 150 mm % 113 mm, matrix 256 x
190, BW 33kHz, A5 ZAE 3mm, A54
AF %y TUVRA, 2NEX ThHo7z. TOKE
DEER ORI CERICAW O N T\ HE]
ETHAH (Tablel). Z D 15T O FSE gD
H & RS 02E L LT, 3.0T
THRESIN/IFSER E SEEOEBREZNE
NAREHNC L L7

BAERFItR, THREEEE, BMEaEkOR
EHH ORI X & LUF OFRLHEE-CRHE L7z, BE&N
FIRIC oW Tid, THREE ESR A GRS 0T
FETS, FERLVEES CTRHEL VIRES
DOFEIL & L THER Lz, BISHROTZEL 4R
BEMICOBERICHER CE 500, BEFHMARO
Bk & — LB AR 2 L DR R TN A
DEAIBER b D, BRI AT AL L
EFLBEDPTHETHA LICS Wb, O3

Table 1. TMJ MRI Parameter

Methods TR(ms) TE(ms) FOV(mm) Matrix ~ BW(kHz) ETL Thickness(mm) NEX
1.5T FSE 2500 16 150x 113 256 x190 32 5 3 mm/gapless 2
3.0T FSE 2000 36 160 % 80 512x128 32 2 3 mm/gapless 2
3.0T SE 2000 36 160 % 80 512x128 33 — 3 mm/gapless 2

TR : repetition time, TE : echo time, FOV : field of view, Matrix : frequency x phase, BW : band width,
ETL : echo train length, Thickness : slice thickness, NEX : number of excitation

19994810 H 14 H3ZEE 19994 12 A 27 HEET

BURIFERSE T951-8520 HiBT/BATB—EE] 754 FBAFESTERERT WIEF
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ARERE

BPETIR O i CFoR L.

Wi, THEEEERICOWTL, THEEH
2o EMAR TEHICIT CTHEET S ERFED
FR Y L THBZT - 72 ChAHEROBIC,
THESE EREIC B D B FIR L BT A REE D
BOHRAREICHERTZLLD, HEELHE
IR & OEER B 2R /RS DR B
RTELHHD, FEEYRT LD G EESEHS
BOONENLD, O3 EHICHT -

FiC, BSFAREREEESIC oW TiE, B
EFHR o & FTHEEETICH T THET 5, B
AR L0 A EFEES RSN SRS LT
M Uze. BASFIHE TIEE R A SRS &8
BABTT AESOHAAFEER SO, BAEH
Wt 77 BRIER 2> & 677~ D A D RERR 5 T RE
70, BAMIFINE T IRER D DT~ D
HEBRBEEZ SO, O 3 BERICIRED 50 7.

& R

BWIC 15T OfE& x4 s LT, 3.0T T
BE SN/ FSEERBIUSEE LN ENOHE
BIZOWT, REMCBEEFROFE ST T
B LS Lz (Table 2).

15T CHRE I N/-EBHD 10 FERFEHIC B W
RS AR ORIEZ HRNAS TH Y, BEFIH
WOLFB L RPRTH - 7= b DIt 2 5B
HFEAE U778, 8 SHEAMNC 3o\ Tl b MR
TH -7 (Fig. 1). BEETMIMRIL 10 FREGET 3 X
TIE>WT, 15T L30T OFSEH R L U
SEEDWTFNOBEETHHET LREP L
LEES, BHLD HEEERE U CHBRICR
Hahs-. BESHAROME LR OERKIT®R
ODTESTHIVBBVIAVFSAMEELR
15T TR MR OUBE A NHE TH - /22 58
BAIIC >\ T, 3.0T © FSE & UIC SE 3
OEBTIIABESPRICHEE SN TR (Fig.
2), 1.5T CUBEMETH - 7= 8 FHEAEHZ O
THREETH - 7.

15T CHF I N/ 10 EHEE T X CO T
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BHIC I\ T, BAEIFIMR &89 % TSRS O
FEEEMS RS CHEICHR T X/ (Table
2). —77, BAEMHW &89 5 THEEO O
FHEBERSICOWTIE, 4B CIIERSH
BTH o720, 6HEFH TP HETH -
Jo. Thizx L, 3.0T CT#HE 3N/ FSE &

ONC SE ¥0EE & T, THRIEATS O RE B
Grid, 15T FARIC 10 FRPAET 3 X T TR T
B Ch - 7o, THIE ESROLEERSITOW
Th, 15T TAHETH -7z 4 SR &0
72 RTOFEBEHIC B VT, HBRE L ITH®
DERF B E L CTHEMBEEICHE S h
(Fig. 3). THEEHEE &l OBEREIZD
WL, B Ehrc 10 SRS R COEBRIC
BWT, FSE &%, SE E3hiC R IR D
bz,

LEHE L7- 15T OBEBIC VT, B
FI & B3R AE A LA & OB RO BB EANC
BRI CTH - 7o b D728, 10 FABIHIF 4 58
BIEiEA L7 (Table2). ZThicst LT,
3.0T CTH# L7 FSE %W U SE D E B %
BEt Lok 25, BESFROBAPHAKTH S
Zehb (Fig. 4), BFEEHEE P EE LD
BEMEDZE s L CTHIBHERICHAIITES b
D% 10 FERAET A 6 SHRASIAFAE L7z,

3.0T CTH FSE ¥ » SE i, WO EAR
BIREIREE O B IC B\ T, BEERERITAL
o7z (Table2). L L, THEREER S
RIS OBAE, THELEE & FH L OE
AEFEICLWT, SEERFFSERE LD L, B
KDL A ARICHEE LT\ 2 IE SR S
n7- (Fig.5).

3.0T THRE SN/ XN TOEE TOREH

DOFFIFRIES L EEEE TH 5 1.5T L OR
BRSSO LTI, 1.5T THAH
BTho- -2 A0 8 EFsIC W T
BHIHE S I L TWB D & Bhnie.

10 BAffisR 3 N Tt s\, 3.0T THELN/
B R TIZ O\, BIAIFN & THREEE R
EOBERMEE THELEE LBMEOBERE
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Table 2. MRI Subjects Results

1.5T FSE sequence 3.0T FSE sequence 3.0T SE sequence

case | pge articular cortical retordistal |articular cortical retordistal | articular cortical retordistal
No. disk?  bone? pad® disk bone pad disk bone pad
1 |[19FLt] © © © © © ©) © © ©)
2 [19FRt| O A A (©) @) A © © A
3 |28FLt| O A A © ©) O © © O
4 |23FRt| O A A © © O © © O
5 [20FLt|] O © O © © O © © O
6 20FRt] © © © © © © © © ©
7 |24F Lt} A A A ©) © A © © A
8 [24FRt|] O A AN © © A © © A
9 |24FLt| © © © © © © © © ©
10 24FRt| A A A @) ©) JAN © @ A

© : margin well clearly defined, O : margin defined, /\ : margin not clearly defined

1) articular disk

2) cortical bone

3) retrodistal pad

The articular disk exists from the top to the front of the mandibular condyle. It is area is of
higher intensity than the cortical bone, but of lower intensity than bone marrow.

A circle within circle marks entire edge of the articular disk that can be clearly distin-
guished.

A single circle marks a part of the articular disk’s edge that is not clear or is chipped.

A triangle marks an entire articular disk that is not clear or an edge that is difficult to distin-
guish.

The cortical bone exists from the front of the mandibular condyle through the back, to the
top of the mandibular condyle, and has no intensity.

A circle within a circle marks the distinguishable layer where the articular disk and cortical
bone meet that can be clearly confirmed.

A single circle marks the border of the cortical bone and the articular disk that is a little un-
clear, but can be confirmed to be without intensity.

A triangle marks the part where the absense of intensity is unclear.

The retrodistal pad exists from the articular disk through to the back of the mandibular con-
dyle. It is an area of slightly higher intensity than the articular disk.

A circle within a circle marks the part where movement from the thick upper part of the ar-
ticular disk can be distinguished.

A single circle marks the area from the thick upper part of the articular disk that can be
confirmed as showing continuity.

A triangle marks the area from the thick upper part of the articular disk that does not clear-
ly show continuity.

TOBERENP GO0 P2 BHSNR EavV 5 HESRobN. HEDZ 0, BEBEE
A roOm ki, 15T OEGICHE L THET WEBSNR EaV PS5 FOREE, 3.0T
b7z, BAEFIRE T IEEL 20 DR & % DEBIZIHNT, 15T OEGR LY SHATH-
NOBTHE ET, 15T TEAHETH - /- 7=

&R, 3.0T TOa v b T A FOBENHE
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Fig. 1. 1.5T TMJ image sample

a : 19F left-TM]J. Magnetic resonance image at 1.5T field. Case No. 1
b : 19F right-TM]J. Magnetic resonance image at 1.5T field. Case No. 2
¢ : Schema of Fig. 1a

d : Schema of Fig. 1b
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Fig. 2. 3.0T TM]J image sample

a: 19F left-TM]J. (Fig. 1a) 3.0T image. SE sequence. Case No. 1
b : 19F right-TM]J. (Fig. 1b) 3.0T image. SE sequence. Case No. 2
¢ : Schema of Fig. 2a

d: Schema of Fig. 2b
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Fig. 3. Case No. 3

a : 23F left-TM]J. 3.0T image. SE sequence.
b : 23F left-TM]J. 1.5T image. SE sequence.
¢ : Schema of Fig. 3a

d : Schema of Fig. 3b



HES MR BT & % SABEAE 5

ig. 4. Case No. 5

20F left-TM]J. 1.5T image. FSE sequence.
20F left-TM]J. 3.0T image. SE sequence.
Schema of Fig. 4a

Schema of Fig. 4b
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Articular tubercle

HRESE 552022 5 (2000)

Cortical bone

C\ L
\ a

Mandibular condyle

Fig. 5. Case No. 6

: 20F right-TM]J 3.0T image FSE sequence.
: 20F right-TMJ 3.0T image SE sequence.

: Schema of Fig. 5a

: Schema of Fig. 5b
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#BmRS MR REIC X % REIAE S

% g

1) BELEMHEOEIR

SEBEES MRI T OSSNSO &
BEAEMMRT, BEMGEY Ek e LBk D
BB Th 5. EEKE#O spin density weighted
image Cid, T3REH & T3, BAEREED & ok
FNFEE LD LRPERS, »POoBHLY
LEFB AR S LTEINS. BEHARE L
TOREERICERD? CTFROBERFBRAZRD
BhBHTELHD, TNIBHKOFEEL TR
LCWBHEEERDS. LEY T+ T —F 7 7
7 PO OWTSEIOTRE T/ UV Ay —
TV ADREORE E, BEHIHIET - T
Wi, EEICEOh/-ESN O, ThRERIC
E2TCOAEEIVTNEEZ BT,

BRER IR H7 OB kI 2 BRER IR % 7
JEES 2 OBATT HEG 728, Bl
BrEdaEnsico, BHAR LD AETE
BEICHEINAZ B 5. THEEEE
EEHEEDOBERL, RBFORESHICHL
TERICEEIN TV LREL EDEEERE
THDICBDTHELZ I PSS AMERET
%1)~6),16)‘

WHETH 5 3.0T OBBRSERE B EOF
BELTE, TiavbSAFBDEICLK,
TeaV/ PSR MBRDERTWVEWS ERETS
N5, BEOEKE T SE tkOBE OB E
i, TiSHFREGR NSRS M5 DI
LTW5B EEINTWAERID, SE #EHkA 3.0T-
MRI & COFBHOFHBEHBBIC O X
SERBLEINHDP A TH 7. £ T, &
MHETOIOT-MRIEEOBRE LM, Ih
T COREK TOH/BK IS ~2) LRI L7z,

Y—"7 c A VR ER LBRIE, 3 L
OEFFFL E BNOFRBEE & OTBEIC LD ET
% SNR OIE T8Ny Faf VTR TP W
7D THAH. iz, S LEFICEEN/ -FHEH
T, BBEOTRH—PEBRSILICKE (FET
AT ELETFENS. TS5 LASNR OET%

OBWTD, FFEEHBOBFITI VYT,
Ny Faf vk RTRCEREDOY—7 « A
I IWERFERTAZEBELTHALEZLN
2. TO3.0T-MRIEE CHIA #HBE T 5K
iZt¥, TR 4000 ms, TE 30 ms #ij# o FSE &
TS99, F@HE, 15T COEBMEY Cf
AINATRERZ, N LD HPISHEES
n5W8~2) . KPFRCiE, R COBRGRMEIC
DT B 7ic, TR B 2000 ms IC3&E L
7o MEBEO LS K —RoMk it
FSE % CETL 12 OFEITAR A, FHRIH
RREEECEEZN, KEE, B, BEHA
W, BAEIR & A — CRALEDZEDE L W
EPOIED. BHoks,rb, ETL ALK&
A E, MR T —F7 7 7 FREFAINTHE
BH e b7z O FTREEERE D - 72D T, 40
DOETL 32 & L7, BEREOERE VD &
Tit, SE¥ LV & GRE B:R7IOFEREN
TW5BEINDBAWD, ZTO—FTHALED
HEEKEZTRTV. Thd2IC, bR
T—FT 77 FAENC L ABE BT A
7oz, SEIZGREETIE AR, SE, L
FSE 20w EIR L.
2) BONEEBFT RO LR

—BEER OEHEAT R C & BE R OFR AL
BICOoWTE, ERTROTWEE SRR R
WChEEREIID D, BEEMRORF B EIAR
BB FE B b IR O T 519 . Jig1k
EOEVWHAEBREOZEE LT, BHEIV S
Z MBI N T W EBbhn, BEHMikE
FUTHBEREFTOBERNE L EICTHBERER
CEHE S OBRE & O OOMAITHEE L THR
HHICER T T L.

3.0T DE &Y 1.5T OFEE L i LT, B
B & TR E R & OBERE, S AE
B LI\ W Tay 5 A FEGEIC L A BT
REEL, 28 LNEL MBSO &
EDBEIC L., SEBELVWERZT- T
e, FRAEEIC Y 9 A SEIRIC IR R &
AREEOBREBEIRDOONFdH 5 (Fig.
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AREEEE

5. ThABMEICHFET AMELKDES
FHRE LA O THhNE, BEEHAKEEO LD
P EGFT RO, FEEEEOER & B
BPT R CORBMIE & OREE A I & I3 5]
REtE SR I N A2,

Fio, SHMAERZE W 7R & OFRBIFI OIS <
AT A OMRBOREIC W, B
BUNRIFTH VHICATET 2B S B EE
STHHEINST), L0 SOIMEE
IFERBEORBHWE & k- /o WS EL
OMEEEOHBIC Wi, SEILRKRET
5.

AEFEH L7 3.0T-MRI & (GE #-#) »
1.5T-MRI #:& (Siemens ##.) & CiI/HN—F
TrTRVT M T ETOA—=H—IT X AHH
B EDE 2T L WBOBEELDD, v—7
VADRRER/NS A — X DFREIC BT HEME
HOWERERL EP DL, BBRER TO
BESB R IE DB \NT X 5 EfR O B I Ak L
W, BEOLMRER, 3.0T L 15T & TF
LWERRE U WES ICEE L2, 15T
IR AL S B UDBREE AR
BILI NIV AY =/ ADORENEE S
NTkH, A54 RE NEX LSO LM<
30T DRE WP hERDPAE L. T/, &
BECOBEORBE R 52wk S
HEL, BPBICEL I hh &7 A58
WS AEE L —F v 7B iR oIk
wLC, A& GV ERPRE TE S
X OEBDI.

SHEAMI I3, FSE#I SE ik~ Tav
FSAVRENS T HHEERD S, S
O % T, 3.0T-MRI#EE 2B\ Tk, FSE
& SE @ & CRARMIR L T B O
BEROMBO R THEEREARIRO N
hodo. B LD BB RFHEEZ T AET
WCREO» 720, BESEEORENT o
VEFESAFZOWTIESEEBEOF B FSE & &
D L BHBRER L FE L. — BB, FSE
B THEEO B ¥ O 2 &M an4
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BRHICRRH- IEK SN 2ERAHY,
5 L7z FSE BB ORT %, B/ ¥ OIgH
B e A TERARIC T B T A g O i
FSAMIEEL TCWLHAREELREINS.
R CONLF — MU BEREOF &1 b <
BT —FT 77 FONKPEBRILFEL 5.
AT TRERELHAY — X< v FoBEEA
MAOEREER L CEE L, 1 EOHERH
10 D UARICHRE LA b 5T,
EOREDOLE LT —F7 77 FIREICK
EHE L. BEROERABEOMLI SHE
FFIRICOWTOBEELLE L Bbh.

& E

1. 3.0T &S MRI 2 & TS MR, T2
Biix L OBHISEREERN T O D O E R
BrrAic., Y—T s Aa4 VERWR
SE -—FSE WRIC L ABEORKE, 15T D
EifR & LT, kU BELE SNR, &a
vV + IR FOEREHE G A B
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at a 3.0T magnetic resonance imaging (MRI) system. We expected to provide high anatomical and
contrast resolution, using a high-field magnetic resonance imaging system with high signal-to-noise
ratio. The TMJ images were taken from five young female volunteers with no TM]J subjective symp-
toms. The same subjects were also used to take images of the same position with a 1.5T MRI clinical
system. We used a surface coil to define the anatomical structure of the TMJ and to make up for any
loss of SNR by bone effects of the skull. In order to compare the SE sequence to the FSE sequence of
the 3.0T MRI system, we made a gold standard 1.5T image as an expression of the TMJ anatomical
structure. The border of the anatomical structure with the temporomandibular joint showed more
clearly using the 3.0T system than the 1.5T image. Otherwise, increasing ETL (echo train length)
had a negative effect on the contrast of image, causing blurring. Using the 3.0T MRI system, the

HEREE 2520% 25 (2000)

MR Imaging of the Temporomandibular Joint Using a 3T system :
A Preliminary Study
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This initial study investigated the imaging characteristics of the temporomandibular joint (TM]),

FSE sequence of ETL 2 defined anatomical structure as clear as the SE sequence.
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