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Fig. 1. Selected images from IRFG-DMRI of a normal TM]J (1 and 8, closed-mouth posi-

tion; 4, open-mouth position; arrows, disk).

The disk is depicted with excellent contrast both in the bright-disk series (A) and the
dark-disk series (B). The dark-disk images and the bright-disk images are complementary
to each other in evaluating the shape and the position of the disk.
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Fig. 2. A case of anterior disk displacement without reduction.

Ti-weighted images show anterior displacement of the disk in the closed-mouth position
(A1) and its no reduction in the open-mouth position (A2). In IRFG-DMRYI, it is easily
recognized that the disk is pushed forward by the condyle with progressive opening of the
mouth (B2-3) and it remains anteriorly displaced even at the maximum opening of the
mouth (B4).
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Fig. 3. A case of anterior disk displacement with reduction.

While Ti-weighted images in the closed-mouth postion and the open-mouth postion show
anterior displacement of the disk (A1, A2), IRFG-DMRI reveals reduction of the disk to
normal position at the maximum opening of the mouth (B4). On IRFG-DMRI, it is easily
recognized that the reduced disk is displaced again anteriorly in the late phase of mouth-
closing process (B7).



IR-fast GRASS iz X % 5B dynamic study

K& HH X n, dark-disk series ® E & T
SEEG& & FIFTRFEOKRE I CHHIN TV
7o, FEieFORIC oW TR FNO BRI
4T & dark-disk series O D J5 2 SE ¥
B OBIF RO IRICEETH - 7-.

SERICTREFMROA LN 22 FHEF %
®5, SE¥EIC X A28 & IRFG-DMRI iZ &
LW HE U7 fER, SE TR S BT
FEEM 23N/ -7THEBEE Tk, IRFG
DMRIIC TH OB B0, B %
DIRVWEIHEM &IN5 FHEEH T,
IRFG-DMRI (T 2 SRBIATIC AL A HERR S 41,
DU RICTREER A Bz,

Fig. 1 ICIE¥ % © IRFG-DMRI #/=¢. L
B 73 bright-disk series , T B¢ 75 dark-disk
series T, TNEZNFP L 60EH DS H 8
BEGR B L, 1ZIERBAOE GRS+
FERL TS, WTNOBERIC KW T L AR
Mt BIF2a Y FS A FTHREINATWA.

Fig. 2 BB & 7 WBI M OIS TH
5. EBRIIMARA & FHKB OO SE ¥ T1 34
FEBRTH 5. B CBIFMR ORI TiRAL
DRDHN, BAOERE AW IE AR R AL B\
THHEHAROEMITIALN V. TEOD
IRFG-DMRI i T, BARKLTEAL L7-BEEIM
BB RIC X o> THFRAER LT\,

Fig. 3%, SE & THEAM A b Wi
LS NIEFITH S, BED SE I TliH
AFLIZ 3B\ T BAEFIRIZEEALICE LTk
W73, IRFG-DMRI Ci3, KB nERpICBE&ETH
WOBMPRD N, SEEHBIEERICL 52
W& ORNCTREER 2 5. = /-BESPAROFEA
ORI TRI > TWA T &AS M 5.

% ®

SHBAARAE O MRI Z W3 228 2 -5
BAET, —RRITIIB D62 & B D ALDIRBER 11T
PNTEY, —WMTREHICHRBEFMICIEX
5EMT, BROBMEREL, Thbr—H

DOEE & L TEE T 5 pseudodynamic 178 2,
A 5N T\ AV | Pseudodynamic ¥ I 1%
SE, FSE, GRE i EBRHVWHLNTWA R, Th
D @ pulse sequence TlE—E & H 7= D DEFE
REAEL, BERBRzAWCENED LDO2F
IEXRDUERD B/, HRERE, FROE
M, BEOABLVICHERADS. Jhicxkt
L, 44 »BR %7 IRFG-DMRI i k %18
BT, —ESH-Y 1.5 BUROERLEERSE
Cap2rbbd, FEHMARZEEESH 5 Wi
BEFELLTRFEIV FSAMCHRET S
EWRTELID, BEBBREHAVAC Lk Ek
fi] C real-time {25\~ dynamic study # £ i 3
5T EDBFEETH 5.

2@ED I F5 A MK & A dynamic study
DOLEHDOFEICOWTIRBEE LB HTH S
2, BEIFFROBRES v R E— FCHET 5IC
{3 bright-disk series 28 L TH 1D, BAKIMHK
DK E I LXK A FAM T %12 1T dark-disk
series DEBOTT PEN TN 5720, BERAT
SN SITAERERRE L BT B2 T 5.
TE B A E O Z W7 IC $51F A dynamic study @
DEHICOWCTHBERORHD B 55, HedD
WES T, SE ik#EmEE CEM A b in\ W El
JFERAL & 2SN/ 15 SERSE O > b 2 ZERAE
IZ 8 W T IRFG-DMRI i THEM RER I N,
B DRI K ARRIEB DAL R O A TIIEMOF
OB TH IR ERDH T ERREIN
7. COFROMMOFER & LTiE, SEET
OB OBR+45TH - IR b BEEIL TR
WS, SEICKIT AP ZEIRBE O T
1, IRFG-DMRI Ci3aEEIBE Nz TH 5 &
WOBRMOBEDOEN R LR ELRER & HES
N5, WEOFEEER P REENEE TH S &
HERT A -, BEFIREMDOEEOZRNICIE
REEDBA DB AT, ChETLEED LD
HARZEBFICHR 2 5 2 &L DT & 5IRFG
DMRI (2 B8R EMDOBIICER -8 2 &
5. Theodore & {3BA 0 BB AL I AEHNIC
B LERETAWEVWEELH P ERERO N

171



ARES #7535 (1997

FEEEZRRTNARY, BOBRELEE Ly
IRFG-DMRI T3 Z D & 2 IIEFOZWIC L&
YD EEZONS. TR AHEOAGHARTS
B G C ARSI PR OB ORI, BB
FEORERL LUFHEHRT 5 L CTEELRE
F&EZONTHE VY, IRFGDMRIIC L h
i, TOREEBZICRZATENTES. Fl
% /X Fig. 3 OFEH) Tk, IRFG-DMRI T & -
T, AP G048 Tk - ABEM
WOFEALD, DRI THS Z &L BN
TEY, AUV MEEIC TR T 5Tk
BWIEETFRILD 5.

IRFG OHBBEEMT, A54 ALELHREL
TWAR, CTHEITE 2 TE521FEL+52
LE, BFPAROEEHRANOBEIZ LS AS
A AP OOBPITHNT A LR LD
TH 5. TOHA YK partial volume effect 78
RAEE & 72 578, TI & view order D THIT k-
T, BAEMIR L MEERORICEXDOI YV B
A FEMELTWA7z%, partial volume effect
BT - TR E TR MR ORHES
OB ZRZHTENTESL. DEVHEEA
TlLds L A partial volume effect Z#FfH LT
BEF T EL L L. SHBORE
ELT, A5 4 AEOWD & RRF% BWES
BAOHER, 22 HEOR E, 52 E
NDIGAE EMBEF SN LD, ThbiconT
HBIEREHTH 5.

¥ & &

1. IR-prepared fast GRASS(IRFG) o TI &
view order # Tk4 54 Z & T, ERESMMAKRE

172

EEERIUVERFO2EEORF ROV b
SAFTHEETAZ ERTER.

2. IRFG i X % dynamic MRI (IRFG-DMRI)
TR 1EBY-0 OBEREH N 1.4~158 &
Bz, BBAREEWA T Ein BEORED)
HY 7 SEBA & E E) % real-time |Z3F W VIRAETHE 2.
LT ERTEL., E2BEOaVFS AL
I & % IRFG-DMRI E &3 BAF MR OB RE &
ko k & 3 2B 5 L CHBRRE 2R
FTEEZ L.

3. SE i CEM B D WETHIRAL S 2T h
72 15 FEBIEI O 5 b 2 FABAET € IRFG-DMRI IZ
TEESHER SN, REERIBE A ALIC 1 S HE
DB PTREI N,

4. IRFG-DMRI i3 Rl e <, BALR
FERAORIAICEET 52 LA S T, HBEERD
FRPTHROMANC S BRALZBHRIAELNI.

X R

1) De Mot B, Casselman J, De Boever J:Pseu-
dodynamic magnetic resonance imaging in the di-
agnosis of temporomandibular joint dysfunction.
J Prosthetic dent, 72(3) : 309-313, 1994.

2) Conway WF, Hayes CW, Campbell RL, Laskin
DM : Temporomandibular joint motion : Efficacy
of fast low-angle shot MR imaging. Radiology,
172(3) : 821-826, 1989.

3) Dorsay TA, Youngberg RA : Cine MRI of the
TM]J : Need for initial closed mouth image
without the Burnett device. J Comput Assist
Tomogr, 19(1) : 163-164, 1995.

4) FEE—, A : FHEFEOER, WAR
2=, i, =KL, EEREHMR, HE, 1989,
pp 216-217.



Dynamic Study of Temporomandibular Joints
with IR-prepared Fast GRASS
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Thirty-eight temporomandibular joints (TMJs) in 19 symptomatic patients were examined with
Ti-weighted spin echo imaging (SE-imaging) and dynamic MRI using IR-prepared fast GRASS (IR-
FG-DMRI). The imaging parameters of IRFG sequence were optimized in two ways to obtain two
types of contrast between disks and surrounding structures: TT of 200-250 ms and centric view or-
dering gave disks very low signal, while TT of 88-100 ms and sequential view ordering enabled us to
depict disks as very high signal.

After the SE-imaging of each TMJ, IRFG-DMRI was performed to obtain two types of serial
images, ie., a dark-disk series and a bright-disk series. For each series, 50-60 images (mean, 54
images) were taken while the patient changing his or her mouth position stepwise without the
mouth-opening device. It takes less than three minutes to complete one series. Obtained serial im-
ages were displayed on a CRT by the cine loop method and observed.

All disks were depicted clearly with excellent contrast both in the dark-disk series and the bright-
disk series, and dark-disk images and bright-disk images were complementary to each other in eval-
uating the shape and the position of disks. In 7 TMJs diagnosed as ‘‘anterior disk displacement with
reduction” by the SE-imaging, the displacement and reduction of the disk was also recognized on
IRFG-DMRI. But in two of 15 TM]Js diagnosed as ‘‘anterior disk displacement without reduction”
by the SE-imaging, reduction of the disk at the open-mouth position was revealed on IRFG-DMRI.
This discrepancy suggests that voluntary motion of TM]J without the device is needed for judging
the reduction of the anteriorly displaced disk. IRFG-DMRI enabled us to pinpoint when the reduced
disk displaced again anteriorly in the mouth-closing process, and provided us with helpful informa-
tion about choosing the method of therapy and predicting the prognosis.
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