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SABEE X, FARYET (Temporomandibular joint, LA TMI &3 %) UM O E, RIS

(M) &, PAARES 5 \WIIFEB R 2 FEER & 2 EEFOUERZkA L Sh, £0

JRBIIEIE R E E, SHBAERIE T, ARSI AR E o L ORIBIESARAEIE © 4 SI2 3%

SNTWD, TDH L, MHIEHHREESIXEGHRA CRMfiNEEE Sh T/,

F7-, B&i Y 7 ~F (Rheumatoid arthritis, 2L T RA &%) X, 2HMETY F~ b —TF X,

B ROEHMERGE & AR EE 22 HRED 1| 5 ThD, AWK CHMMZBET D

B A 72 B A TE I TR IR B4 (Magnetic resonance imaging, LA MRI &%) 23 5,

D 9 BLYLEGRFN MRI (Diffusion weighted magnetic resonance imaging, LA DW-MRI & %)

i3, ARSI T DK OYREGEE) 2 BB LT 5 HETH D, BT ORI

(Apparent diffusion coefficient, LA ADC &9 %) (%, #ikDE R TRE & 72 D72, fiNMiH

o2 B BB ORI W-CTEF N R EE IR BRIGH S Tns, —JF, 2FRERBOH

IEYEY U~ FITNBPERIEIC L 2 BIEDMEIE T 5 /3 X ADIE S IREE 72 & ORHERIFT R T

RA IZBIT AN L ME SN TS, LUy s, DW-MRI % W CEBEEE 2T

ZUENE RS ADC i & FEEIEE #8613 B 2 ik L2 5e07 O Z VEIC L D RA D/ X A L

HTIRY o 8 & ORfRZ TN L 72AF7813 2 LUy,

ARFZED HIIL, 1) DW-MRI % VW CHABIHEIE I 51T 2 HME ) ADC fi & T 5RBHE #6(5 5

DIERFS 2TV, 2) TV FNVEBRERWNTZEES ) O~ F O XA EHFIRY o Ei



DEIFFERRET L, MRI Z W72 ZABEVE O % A BRI 2 592 2 L TH D, AW
X AARKRERF R EDRAE RS OARE BB AN SR TH D (KRFE S ECI19-011,
EC15-12-009-1)

1)2016 £F 4 H 75 2021 4F 12 A ORIT B AR FARF 8 504 BIRFE I T MRI AR A 2 i f T
L, BHBAEE L2z 700 BRI A x5 & Ui, FABIEIEBIC R A 2 A3 58
F, BMROBEDH 5 BF, WAbE T —F 7 7 7 N TRl R 7R FIXERS Lz, A

L7 MRIZE& 13 1.5T /=& %! (Intera Achieva 1.5T Nova: Philips Medical Systems, Netherlamds)

T, i = A /L Sch Phased array coil 2 VN TiT- 72, HIEHEEB L, 20~89 MIZEIT 5K
5, PRIBEZER, I K OMMABEZLR, O ADC i & FRHEHEHE(E 5 & Lz, 45 O ADC B

(3, JERGRFAEG D> b KRS O ADC-map OIERRZATVY, A MHME 23 i K e & 72 2 Bl

=

W & BOE LRt 21T - 72, THEHO 1R 5 ORI, TRV G & T3 & K

&7 DT EIG L TITY, THHEEME S REEN L AREOESRELZ 24 556

FIER, RBIEM XLV bEEFE2 2T 256 TR L ER L, #EHotri, THEEH
El B DA HE L4 2 OIENEH ADC EO iR F} 2 Mann-Whitney U test Z IV TITWY,

P<0.05 ICCHEZDV L LT,

2) 2006 4= 8 AW D 2022 A 4 A ORI B AR TS 8 F5l A B i Be 12 C ARSI &I O &

EFITKBEL, MRIRAE A M7 L7= 374 0 RA HBE & 5% & Uiz, SERIEIENE I IEE<04

I, BEPRIFSC Sjogren's syndrome 7¢ & DEBNBD L2 b D, WlbE T —F 7 7 7 N TRF



il 23 R 72 SE BT X BRAS U7z, 5 L 7= MRI 25{& 13, 1.5T #8{=5 % (Intera Achieva 1.5 T Nova;
Philips Medical Systems, Netherlands) T, f/f L7z = /L% TMJ surface coil ¥ & T phased
array coil ZfEH L7z, FHMi 1AL, TMIIZEBIT DN XAOFE HFRY > EiOER
DHBEZOWTIHE L, 7« v ¥ v —OIEMEMERRE Z WV TTY, P<0.05 ICTHEAED
D&l

ZTORER, 1) IMAFEZER O ADC fHIL FTHIERIE S ORTE 2 H T 2MTHEICHEA
Bl £, 2JRAICBIT LU X AL HTRY B OERICIIHEH PRI B EN A
Hiv, NUXALHTIRY A H ORI IR EMEA R STz, ABFFE) S IEIE ), ADC i

& T BEE

\111“
EH

B LOEEB I TMI 128175 RA O/ X2 EHTFIRY o 38 & OR%

PEASZRD B, FlEx O — 27 = A2 X %D MRI % AV 7= BAESEIE 0 22 44 B9 {4 224 2

AREE 72D T & BRI STz,

F—U—F . BABEEVE, NSRS, BIETY v~F, ADCH, YLETEH MRI



Abstract

Temporomandibular disorder is an inclusive diagnostic name for disorders with pain, joint noise,

difficulty in opening the mouth, or jaw movement abnormality of temporomandibular or masticatory

muscles as the main symptom. The pathophysiology is classified into four categories: masticatory

muscle pain, temporomandibular joint (TMJ) pain disorder, temporomandibular disc disorder, and

arthrosis deformans of TMJ. Of these, masticatory muscle pain and temporomandibular joint pain

disorder have been considered difficult to evaluate by imaging studies.

Rheumatoid arthritis (RA), systemic lupus erythematosus, and systemic sclerosis are the main

systemic rheumatic diseases. Magnetic resonance imaging (MRI) is a useful imaging technique for

observing the temporomandibular joint in daily clinical practice. Diffusion weighted magnetic

resonance imaging (DW-MRI) is a method to image the diffusion motion of water molecules in

living tissue. Since the concentration gradient in a tissue is indistinguishable from factors such as

temperature, pressure, and ionic gradient, the movement of similar water molecules is collectively

referred to as diffusion. Therefore, apparent diffusion coefficient (ADC) is used as a measure of

diffusion, which can be quantified and is widely used in clinical applications such as differential

diagnosis and evaluation of therapeutic effects in the brain region and systemic diseases. Many

studies on RA have been reported worldwide using this imaging technique, such as the characteristic

findings of signal intensity of pannus.



However, there are no studies comparing masticatory muscles ADC value and bone marrow

signal of the mandibular condyle on DW-MRI and few studies evaluating the relationship between

the pannus and nodes in the parotid glands in RA using digital imaging.

The purposes of this study were 1) to compare the masticatory muscle ADC values and

mandibular head bone marrow signal in temporomandibular disorder using DW-MRI and 2) to

examine the relationship between pannus and parotid lymph nodes in rheumatoid arthritis using

digital imaging and to investigate multifaceted imaging assessment of temporomandibular disorder

using MRI. The university ethics committee approved this study (EC19-011, EC15-12-009-1) .

1) Seven hundred TMJs diagnosed with temporomandibular disorders on MRI, between April

2016 and December 2021, were included in this study. The exclusion criteria were as follows: the

presence of tumors, presence of osteomyelitis, and imaging studies showing severe artifacts. MRI of

the TMJ was performed using a 1.5-Tesla unit (Intera Achieva 1.5T; Philips Medical Systems, Best,

Netherlands) with a Sch Phased array coil of the outpatients at the Radiology Department at our

institution. Evaluation items were the ADC values of the masseter, medial pterygoid and lateral

pterygoid muscles and the bone marrow signal of the mandibular condyle in patients aged 20 to 89

years. The regions-of-interest were manually placed by tracing the contours of the bilateral lateral

pterygoid muscles, medial pterygoid muscles, and masseter muscles on ADC map images that

demonstrated the maximal area of each muscle in the postural position. Bone marrow signals in the



mandibular condyle are evaluated using STIR images with the maximum area of the mandibular

condyle. And, this study was defined as normal when the signal intensity of the bone marrow signal

of the mandibular condyle was similar to that of the superficial fat, and abnormal when it was higher

than the superficial fat. The Mann—Whitney U test was used to compare the marrow signal of the

mandibular condyle and the ADC values of the masticatory muscles. P-values less than .05 were

considered to indicate statistical significance.

2) Thirty-seven patients with RA and TMJs pain who underwent MRI examination of the TMJs

at our hospital from August 2006 to April 2022 were included in this study. The exclusion criteria

were as follows: the presence of tumors and cyst, presence of systemic disease (diabetes mellitus and

Sjogren 's syndrome), and imaging studies showing severe artifacts. MRI of the TMJ was performed

using a 1.5-Tesla unit (Intera Achieva 1.5T; Philips Medical Systems, Best, Netherlands) with a Sch

Phased array coil and TMJ coil of the outpatients at the Radiology Department at our institution. The

x2 test and Fisher’s exact test were used to compare the pannus and swelling of lymph nodes in the

parotid glands in RA patients. P-values less than .05 were considered to indicate statistical

significance.

The ADC value of lateral pterygoid muscle was significantly higher in the presence of abnormal

bone marrow signal of the mandibular condyle (P<0.05). And, this study showed that the pannus of

the TMJs was significantly related to the swelling of lymph nodes in the parotid glands in patients



with RA.

This study suggested that a significant difference in the relationship between the ADC value of the

masticatory muscles and bone marrow signal of the mandibular condyle, and that relationship between

pannus and lymph nodes in the parotid glands in patients with RA. These results suggested that

multilateral imaging assessment of temporomandibular disorder using MRI.

Keywords : temporomandibular disorders, masticatory muscles, rheumatoid arthritis, ADC values,

diffusion-weighted magnetic resonance imaging
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SABEIE L, BABIHET (Temporomandibular joint, LLF TMIJ &3 %) MRS O SR, B

) &, BOREED D WIITHERRE 2 TEEE L T oMEOUFENRZA L Sh, 20

TRE I NEE A i e, BHPA SRR, SABIHET IS Jo L ORIRIEABIRIE D 4 12503

INTWD L, 205G, HEFHEEETEGMRAE CRMEREE S Sh T& 7,

7, HHESICALNHEE Y 7 ~F (Rheumatoid arthritis, LA T RA &4 2) (385

TY TV b—T A, BRORGEE & AR EERRERED 1 > Th D 23, £z,

RA [IEEE 72 T <, 30BN THLRIET 5 HOREKREATH D 45, RA D% AL

BT BELIFIEERNIL 40 5T, Bkl 1:3 TEMEIC£ <, RA OBEEIOEMEIL, HIiE

B 2~3ELNICRAE L, BFICEITTL TV, FDO7=H, RAIC BHEZLY B 2D

AFEICREENE T T LRV, HRANICRE R L 72> TV D &8, RAITEICHEEORIE

(X DIROEEIE (N X R) ZREE L L, ROl OBRGEZ5IS I L, 184

M7 7, BEREDTER B L OEEFEZGI S 3% kb —RMNZRERIRFTR L LTE, T™J

BRI OO YR A & MR AR O IR, PAENE 6 L OBIEISREOHIR TH 5 10, Lo T, RA O,

Bafi s & OMKERHAARIC B3 2 REFT R L < HiE ShTn g 1115,

PR C B BAE & REAM 9 5 A H 72 G A I S e LIS R (Magnetic resonance

imaging, UL F MRI &%) WdHD, MRIIZTZ VA D52 HiZk 0 flix ofEy—7 =

YARBY, O 5 LILEEERF MRI (Diffusion weighted magnetic resonance imaging, AT
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DW-MRI &%) I&, ARHEENIZEB T 5K T OILBOEE) 2 Bt 3 2 51ETH D,

Z D DW-MRI 1Z, FHEENOREARIIBESCE ), A 4 Afid7s EOHER & XBITE 70

TeORBRDK ST DOEE 2 £ LD T E LTWD, DI, RinT O E

(Apparent diffusion coefficient, LAF ADC & 2%) & WO IEBOFEELZ W5, ADC fEIZ &

D MRROERALA FTRE & 22 D72, BRI 2 B R B OERF2 W TR0 R E S (I

SERRISH S TS 1416, F7z, MRUTEBEE 53 L OB AR O 2 rTREIC 9~ 5 ME

—OEGRAEE LTHONTWD 1118, —J7, S BE OB Y v~ FIREMERIEIS

KD BIEDWEIET B 2 /3 R ADIF S IRE 72 & DRFHAIPT LT RA IZB 21982 % <

EXNTWAS 1920 L7235, DW-MRI % W\ CEEBAEE 1238 1) A HIE T ADC [E &

THHIRERE(E 5 & L LR 7T U 2 VBRI L D RA D/ XA L BRI o 3Hi &

DGR Z G L 72 AFFEIEZ L vy,

AW O HEJIE, 1) DW-MRI % H W CEABIEE 2 31T 2 IHIE ) ADC {8 & T3S E s

B ORI 21T\, 2) T IVEGEAWZEE ) v~ F O X AL BT o3

& DOBRZMRFTL, MRI Z AW - BBEEIE O L AR BERHE 21T 5 bOTH S,
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ISE SSRNOVIAS

AWFFENT AARFAL T WM E B R OAR BB AMESHIETH D (KidE T

EC19-011, EC15-12-009-1) ,

1) DW-MRI % F V7= 2ARSHE 235 1 2 IHMERS ADC i & T ZAEE #6155 0 Hhig
[ ®F5 ]
2016 4F 4 A5 2021 4F 12 A OFIZ B AR SN 7 3 50T B IRBEZ T MRI AR 2 5 T

L, ABSHIVIE & Z2Wr S 7= 700 ZEBAET (B 89 44, “oth 261 4, A-#n/oAi 20~89 i%) % xf

S L Uiz, SHREMEIGIRE 2 A 58, BMROBEDOH 5 858, MlbRT —F

7 7 7 b TRl S R AR E BN BRI L7z,

[ #R1&T71kB JOMRIESRAT

fEFH L72 MRIZE(E 1S 1.5T {55! (Intera Achieva 1.5T Nova: Philips Medical Systems, The

Netherlamds) C, f#f L7z =4 /LiX 5ch Phased array coil ZH\W\CTiTo7z, #RESMAIE, K

iR H7 % C Repetition time (TR)/ Echo time (TE) = 5105/ 69 ms, Scan matrix = 128 X 128, A7

A AJE = 6mm, FOV =250X225mm, b-value /£ 0 & 1000 s/mm? T v, FEAGHIH] T2 503

% (Short tau inverted recovery, LA STIR & 3°%) T TR/ TE/ Inversion time (TI) = 2500/ 60/ 180

ms, Scan matrix = 320 X256, A7 A A =6mm, FOV=230X195.5 Th o7,

[ S5 A 35 & OFFi A5 |

AEH AL, 20 m~89 k& DIchh, PRI ZEH; 3 L UMIEEZER; O ADC fE & T3
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SRR 5 & Uiz, 4SO ADC EIE, JEHGRIA M) & REEIET 4 > ADC-map DO1E

%A ATV, Sawada B 22 D J7 15 % BB |\ T NHNG I 75 i KTHIFE & 72 % BO3EIC (Region of interest,

LLUFROI &7 %) #&E Latf|A21T > 7= (Figure. 1, Figure. 2, Figure. 3) , ¥, ARISEA; X (A

K% > ADC map £ T ROI O ENWNEEZR 7= O LTz, THEAOF HH(E 5 DOF ML

EH

STIR 7> FHABAANN e Kififl & 72 Wi Ei ECITVy, FREIEEBEE 53 £ EABN & IR
DIEFREZZETHHAITER, RBEMIVLEESEETHIHRICITATLER L

(Figure. 4) ,

B EFAME, 2 45 OBRAHHBURRE P EE DS @S e = & — 2 AV RSN —WrE E i
TRMt 24T > 7o, FEREOATIE, T 615 5 O R H Of HE & 45 2 OIELIER; ADC fH 0D Ll
Beat 2T o7, 700 FHPAENC IS 5 FHHEHE §E1E 5 0 B A G A%, g O ADC 4%
HEZEE & Ui, HRZEBOIERMED I Kolmogorov-Smirnov test TITV, B ##(5 525
DA L DA ADC fE O k21 Mann-Whitney U test 2 iV 7=, #EFHLE Y 7 b
SPSS /N—7 = > 28.0 (SPSS JAPAN, Hil, HA) # MW TITVY, P<O.0SIZTHEZDY &
L7z, Al O —BERIT « MR%ds K OWNAABISREL (Intraclass correlation coefficient, LA T
ICC £ 5%) ZHWTHH L7, FEHEIZ0~020 (T2 —E) , 0.21~040 (#h—) ,
0.41~0.60 GEEIZ—E) , 0.61~0.80(H72 0 —F) , 081~1.0(1FLAE—E) Thoto %
7o, BHE S RE OFMEOBICEHES M TEAOHERA ONZHAITITAHEDO D Lk

E LT,
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2) TUHINVEG E W) U~ FORU XA EHTRY o3 & o BR

[ 5]

2006 A 8 A 7225 2022 4F 4 A ORI H AR KA 7t 350 @i el CHaBAETi O A & 3

FRITHKRBE L, MRIME ZHifT L7237 4D RA BE (BIE3 4, &tk 344, Ffofh 32~

T8 %) AR E Lic, BEREN 1 LU LMY vvFEREAL, L TKEV Y

YT FRODMEEMEIE > TRA LTSN TWEBE TH S 2, FAREIfEIEICE %

i, BEPRIFHSC Sjogren 's syndrome 72 EDEEDBBO Lz b O, BbET—F 7727 T

A 23 IR S 2 E BT BRAS LT,

[ Rktg 771k L ORGSR ]

fEH L7z MRI & 1%, 1.5T #{=5 (Intera Achieva 1.5 T Nova ; Philips Medical Systems,

Best, Netherlands) T, M L7221 /L1 TMJ surface coil 35 2 U phased array coil % T

1To77, WSt IA Y v a—EZ VY, STIR Z A=, STIR IZLA FD/8F A —& Z4#

F L7- : TR/ TE/ TI= 2500/ 60/180 msec, 6 mm slice thickness, 320 X 256 matrix, 230 X

195.5 mm field of view ZfffH L 7=,

[ 3P B 45 X OFEI 7 |

MRIZT TMI IZBIT B30 X AOFEEL BHTFIRY o EiDJEROF ISV CREHE L 7=,

RA IZHEAB L 7= RIEMIBIEN N X A TH H 7=, THAGAJE FICRIEG N B 0, IAREHAE T

%® STIR I[Z TEfESRED H DA/ X A L L= 3 (Figure.5) » £7-H TR o/ HiofE
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JRIE, 2RO SRR B IREIERT S O STIR (I CTH PR IERE 72 BE OB R RKER LD H K

SWGAICHETIRY VR BiDEE & L7z 2 (Figure.6) , X CTOME#IE, @EMEt=4%—%

HNT 2 4 OB BRI & - TREBNZFHE L7z, mksie =4 —i%, EIZO ##o

RadiForce RZ340 (Hiffi ¥ X : 21.2 inch, WIEFLEL : 2048 x 1536 pixal) 2/ L7z, #iat

O, 7 4 v v —DOIEREERRE Z T, /AN X2 L BT o Ei OJEAR o BLR

\ZDOWTRHM - #7247 > 72, FEFHAEE Y 7 R ZIE, SPSS 73— = > 21.0 (SPSSJAPAN, #

®, BAR) ZHWe, 24 0FMEE R O—BERIXICC # AW THE M Lz, HHE3~0.20(bT

R —E) , 021 ~0.40 (R —%) , 041 ~0.60 GEEIZ—E) , 0.61 ~0.80 (720 —%) ,

0.81~1.0(FEAE ) TH-o7=2 P<0.05 THAHIABEMZRT R LT,
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1) DW-MRI % FH\\ - ZARSEIE 12 35 1 D IS ADC il & FSEEA B HE(E 5 D b

D ADC fEIZDOWT, FEHIEE SIS & WEATHMAEBE AR SRVl o A

Table 1 127579, WD ADC fiEld, 20 B2 5 80 mB OV HILOFH T b FHIE #EE 7>

DA L DEFA DN 2T, WRIZEZEH O ADC fEIZSOUWT, FHEEEHE 5285

AT HMEA S RUMAIO L A Table 2 1233, PIEEZER O ADC B S KHRIERIZ, 20

WEND 80 B DWWV T ILOFRRIZE N TS FHIAFHE T OAMIC K 5 2TA LN

7= FEATEEBE(E 5 O MEIZ X 2 /M3 2245 D ADC il % Table 3 1279, SMAIBEZE /%5 D> ADC

TIX 305 <40 %5 S0RE * 60 B * 70 Wi E DREICHB W T NEEEET I 5 O A M &

% 7EMMPBILTZ (P<0.05) . 20 ik & 80 kB CIEA B EIXA LI -T2 (P>0.05) . k1%

X, THUHEBEE S T096 (1FEALE—%K) Tholz, ICCIIMHN, PEIFEZEMF L U%t

IFEZE, TK %2077 (0720 —E) , 081 (IFEAE—E) , 079 (72 —%) Th-oiz,

2) TYZNEGE WS Y v~ F O XX EHTIRY oG L OB

Table 4 |Z RA D/X X AL H FIRY U REIOMEIR E OB ZRT, N XABIOHTF

BR U BRI OREIR D F2 AV DL 74TMIs H 54TMIs (72.98%) TH Y, /R X ARH B,

HETFRRY v EiOREIRN I DR D> 7= D% 74TMIs H 8TMIs (10.81%), 730 X ARI b

T, HTERY o EOREEN S 7-01F 74TMIs 1 2TMIs (2.70 %), i & b

2o 72DiE 74TMIs 1 10TMIs (13.51 %) TohHo7-, UL EDOER LY, RAICBIT A /N
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XAL BT A EORERICIIFEFANCAEEEN AL, N XA LEHTRY i

DOEARICITERE MR B 5 L n Sz (P<0.05) , 72, ICCIX084 (1AL —E) Tho
776
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pil

ARAFZEIE, 1) DW-MRI % W\ 7-Z8BEVE I 351 D MRS ADC il & T 3ESEE Bl =

BB L ON2) TUZNVEEE AV RA DX XA LB TRRY V38 & ORI TEONT LEE

fili L7z, AMAIZRZERE O ADC B & TR EHEE 5 OA BITITBEDR 2 i, 1K & NRIE

ERCIXBE NI S o T, £, N XA EETFIRY B OEIEICIIREEI

AEENH BN,

DW-MRI 1%, FHEENOKGFNE—IREE~ LT 57 7 U o iEd 2 nf i b L, #m7e

L BB ST LD TH D, KD FOIBEREWIEEREZZEL, fllRSh b

tmfEo Y %, £72, ADCmap ZEKT 2 2 LIC & VRO E R FRETH Y,

ABEIEIIC BV TH L OWENR R EN TN D 37,

FABIEEIT, WHIE° TM) OFR, MO FHIOLRIC L S h, Thb

PEAINZECTIEE T 5, €O TGS OFKIE O, MZOEZ2 —EL T 5

FHAIER 2 FO T RIE D B OSABIETERCAIE T+ KON O FHIN K 23T TRETH 5,

Youssef © 28 OAMAIZLZEFIC BT 298 T, FARSENIE & 2 S Lo gBRa & R3Ot EE

TR DA b — L &4T -7 BT, MRHR L OSAEEIERE O LA IMUTLZEF IO

TOPENZICEB T AERMIEOBEWE T X LA — U Ck SHEES N RE 3 %

AWTHAL TRY, £ I T8 OIIFABEERE O LLSMUFEZER & 3t E O 4 SMAIZL 2

D TORERBEMBEICEN DI, ZRLSNTIEENALNRPSTZEH|E LTS, Th
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L7 X NI L D ERBIME S TR L b U CHEBEERE THEICEAD Lirnwo b

L TERY, RERL DR Z L b d 503, fli2 TIEISIMAIE IR O A O R 3

WHECHDHZ L AR L TW5, —J7THiraba & 2%, EHF7Z TMI O THEIES) & HiFEE

DE AN 5, SMUBLZER O LB, BRERZENIZ I S FHHEA & BT AR & ORI

A EERY 72 EFRETRERE, T ERIRRIT CRIERIE B O 2 5| OFERERIREIS & 5 L i~ T %,

Z D7, SMUTLZZ IO ME S L 0 b T SEB) R OB A o) & (2B LT

WD EEINTWD, oS TIL, BEBIEE CRIE FARRTF#sAr L T D 4MAIBEZE /5 O ADC

fEiE, AL L2VIREE L D b ARISE S R OHRR B EA LTV 5 30, g O T bR

MFZEH 7200 TR MR EAE L TWD Z enh, BSEMROZER LT AL &

% & B IS ENC L0 BORAVE U, A APBUIMEER DK 5 O —RER 72N, Bl E E R

L ONRBIED L5, WRESMNEOREIPEY EFE%C X D TRIEMEZE AL B E BN A3 Uk

1 OILBIEICERE LT Z ENRR EEZ HL5 3,

AWFFETIE, FABIEVELFE DIMAIBZEM D ADC fEIE FHREVEBEE 5O RFE O H b

ATHBICEHEEZEREL, 2NOOEMNELTWW-b D EHEE SRS, ik D 32 OHMETIX

i

RAE AR DEENL A2 A2 U7z TMI 1ZEEAE 24 U2k o & bl U CEBEE 5 O B 0342 U 5 88
ENEEAEZZRTHZ ERMEINTWS, F7-, Takahara b 313 TMJ IV BEFENEL D
L JE PR O RIEIZ X 0 BB B2 E ORIA & 72 5 FHEE, WIS OITE 72 En

EU, fERELTCTHHEHOAEZBI SR I TEME L TV D, AIFZEOFRER S 2 b O
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& FRRIC T SHIRE B S MRS OBEZ R L TV D b D EEZ bLD,

RA ©Z ERPT R, BRRPTR, MiKFE X ORBAEDOT — ¥ EO R 75 55

WTIRE SN D, RA OIERICEAL TilE 10 FHITRE<dES N, EWrngidaln L

DFT LWEEBIEDHAD B % 3, RA DFFETH 5 /30 X A%, TSRS RIS

fab~2r7 w7y —DRREEME TR SN TWD, NUXRAE GREELTRIEMNY A N

A OEAZBELT, ZHhbLOMMOHEIE, BE), BLOY A Mo oz, &6

IRDPIEITDRN D, T OMILE, BEENORELF 2N TE oA I T 0T A ) —

BRED~ MY v 7 ARG AR L, B AR L T < 3530, 2O A A4 U718

RN THEGASE PHIC STIR ICTEE BisE = 295, AWML TIE, REMERT SO STIR CHEAf

LTW5, ZOHETIE, TMJ OF 83.8% TN X ANBEINT-, T, U L  EiOFHh

HEEMA, CT, MRI, BGEFLBETRE (Positron emission tomography) % 73| H]
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Figure. 1 Apparent diffusion coefficient (ADC) values of the masseter muscle in a 54-year-old
woman.
The ADC map image shows the regions of interest of the masseter muscle (arrow). The ADC

values of the right masseter muscle is 1.06 x 107> mm?/s, respectively.
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Figure. 2 Apparent diffusion coefficient (ADC) values of the medial pterygoid muscle in a 54-year-
old woman.
The ADC map image shows the regions of interest of the medial pterygoid muscle (arrow). The

ADC values of the right medial pterygoid muscle is 0.86 x 1073 mm?/s, respectively.
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Figure. 3 Apparent diffusion coefficient (ADC) values of the lateral pterygoid muscles in a 77-year-
old woman.
The ADC map image shows the regions of interest of the lateral pterygoid muscle (arrow). The

ADC values of the right lateral pterygoid muscle is 1.14 x 1073 mm?/s, respectively.
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Figure. 4 Temporomandibular disorders in a 35-year-old woman.
Axial short-tau inversion recovery magnetic resonance image shows abnormal side of the

mandibular condyle bone marrow signal (arrow).
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Figure. 5 Rheumatoid arthritis (RA) in a 69-year-old woman.

Axial short tau inverted recovery (STIR) image shows synovial proliferation (pannus) (arrow).
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Figure. 6 Rheumatoid arthritis (RA) in a 58-year-old woman.

Axial STIR image shows the lymph nodes in the parotid glands (arrow).
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Table 1. Masseter muscle

ADC value (X 10*mm?/s)

Age (years)

Bone marrow signal

Normal

Abnormal

20-29

30-39

40 - 49

50-59

60 - 69

70-79

80 -89

1.02 (0.95-1.09)
1.04 (0.92-1.14)
0.98 (0.89-1.12)
0.99 (0.90-1.09)
1.00 (0.97-1.10)
0.97 (0.89-1.04)

0.93 (0.82-1.08)

1.00 (0.87-1.08)
1.04 (0.98-1.18)
1.01 (0.88-1.15)
0.98 (0.86-1.12)
0.96 (0.87-1.06)
1.00 (0.93-1.09)

1.03 (0.94-1.11)

= 0.65

= 0.50

= 0.82

= 0.56

0.19

= 0.30

Apparent diffusion coefficient: ADC IQR: Interquartile range
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Table 2. Medial pterygoid muscle

ADC value (X 103mm?¥s)

Age (years)

Bone marrow signal

Normal

Abnormal

20-29

30-39

40 - 49

50-59

60 - 69

70-79

80 -89

0.97 (0.85-1.04)
0.99 (0.90-1.07)

0.96 (0.87-1.06)
1.00 (0.93-1.09)
1.00 (0.90-1.10)
1.03 (0.91-1.11)

111 (0.97-1.17)

0.89(0.78-1.03)
1.05 (0.95-1.14)

0.99 (0.89-1.04)
0.98 (0.80-1.05)
0.99 (0.86-1.07)
0.99 (0.92-1.09)

1.14 (1.07-1.23)

P =044
P = 0.07
P =092
P =0.15
P = 03l
P = 0.90
P =030

Apparent diffusion coefficient: ADC IQR: Interquartile range
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Table 3. Lateral pterygoid muscle

ADC value (X 103mm?¥s)

Age (years)

Bone marrow signal

Normal

Abnormal

20-29

30-39

40 - 49

50-59

60 - 69

70 - 79

80 - 89

1.07 (0.94-1.19)

109 (0.97-1.23)

1.16 (1.08-1.25)

1.22 (1.21-1.43)
]

1.06 (0.92-1.22)
L

1.25(1.14-1.34)
|

105 (0.86-1.19)

1.17 (1.06-1.28)
]

1.12 (1.02-1.25)
|

1.19 (1.15-1.29)
]

1.14 (1.01-1.21)
L

1.20 (1.14-1.28)
]

1.19 (1.05-1.29)

1.23 (1.14-1.30)

* P<0.05

P

P

= 0.05

= 0.01

= 0.001

= 0.01

= 0.02

= 0.01

0.83
*#% P<0.001

Apparent diffusion coefficient: ADC IQR: Interquartile range

36



Table 4. Relationship between pannus and swelling of lymph nodes in the parotid glands with

rheumatoid arthritis

Swelling of lymph nods in the parotid glands

Pannus
Presence Absence Total
Presence 54 (72.98 %) 8 (10.81 %) 62
Absence 2( 2.70 %) 10 (13.51 %) 12 P<0.05
Total 56 18 74
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