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1. HREEW

Jba R B TR & 7R REIC L > TA L, BEDOAETEDE (QOL : quality of life)
(CHRZRE A B Z H[1-10], HERIEE ORBW AT P IR, & 242
M—RATd DA, LI 0RE ORI BE R FRIERE O /TE, #iPH 4 B
W5 Z LIINEETH D, DX RHEND . XV IEMERINEZWNIZE
5328 LWZ2BFERORBENEENTE T,

1990 AR, Filler & 1 3ME LS HE{2(MRI ; Magnetic Resonance Imaging) 7
NENG4mH T2 5 EiG 2 W TAF e 2 A P OREEY K 0 b sfE 5232

(CHRED LT [11,12], AR I RS 2 TR D . &L

T T2 ER RS FIREOD T2 fEITAY 50ms, B D T2 fEIFAK) 27ms T H[12], ##
BBHALY BEVWT2EEZATHZ LR L, T2 EEHRFAT L Z & THIA
DIFF2MHI Lz, ZHUTIENHHI SV AZINA S Z 818D & BT
PHORRIIE 5% Bl L. w0k % @fE B CHiH L7z, Filler Hix, 2 Ok % 584
L 7= 414 J5 1% % Magnetic Resonance Neurography (MRN) & L C#is LTV 5[11],
Z D%, MR EEDO RS, B2 RIBIEOBRFE, 2 A L OBERER LI,
MRN [ L8 (2 F i 2 20T T 5[13-15], MRN 1 2D #R{&12 L 2 RG] T2 58
TR DI E > e @I X D S MEE O 88 3D #RMGOBFEIC LY
o BRRE T1 SRFHG TR O 2 fER8 95 Z L N WRE & 72 o 72[9,16-19], BT
LWRiGE L LT MRRN O K OILHDRREEITICH 2 FC K& <85
& ) LR 5 ME(diffusion anisotropy) & R U 72 K0T >V VEIE D3P AE S d

TV 5[20-22],



HORR AR SEIE Z oV TGRS ORI, J8I D 2 I BB L 2 P 2 A T 2 il
WORHIZ EIRDE NN T E 72, BIETITEWERSMRE L T2 Mz a7 5
heavily T2 FEFHEI§Z X 0 IFEN O it 2 BAFICHIH 2 Z &N AlREL 70 o
TETW5[16,23-26], HHERAR TITREARRRHEIE, AR M8 B ERREC K 5 =
AR, IO AV STV A[27-29], ZHUSx L, SAESME
D PRI, AR E BB RIS AE LW 2 &R0, MR AR ORI X,
WICHNC MR AT AR T 2 LI BHE AL < | RIZITHESL L 7 iRffiki3 72
[

S XRRIEEE B ST S AR O T, b IRV R A AT D K
PR T dd D o = AR EE = (V)R FARRE & EHE IR B 72 2 = ARt e KD
IRTH D Z b, g - RAE/EY: - BN - SMER ELRREREIC L 0 1
REEENE T, kxR E R L D 5[7,23,24], V3 (SIS IS L 2 EER
TP S B e TR S V0T WERIRRIICEHE R A Z EN TV D, b
ETORBITEROTHRICEGZ DRBNRREL, ECEL QOL ICHE LD
[3,10,30,31], FHFERRE DR RERZ I I IR -CHRZAMFRE D ETTIT T D PRV EE
FRSLELToH O | iRt 2 AR F CTHEH PTREZe MRI BRI OBRFE RS HIfF S
TW5,

MRIZ &% V3 OEHZEAMERO R HIZ B9 2 WA 1S, TERGEH T1 585
FSPGR(fast-spoiled gradient recalled-echo)i%[9, 16]. FIESTA(Fast Imaging Employing
Steady-state Acquisition)i£[16], ZKIEIAZIEIZ K B HENGHIH] T1 5850

MPRAGE(Magnetization Prepared Rapid Acquisition with Gradient Echo)i£[17]. $AH#X



T Y OVIBEG[32) % W T SATII R 8 2 03 2 DFR &5 T iR [9,17,32]1C
ERLTEBY ., ZOMD V3 O ORH 2 ilZ 7o i i 133 2 DS IRY 15D
H T o7z [16], fERHNE T1 5878 FSPGR £, BEAHHNH] T1 5078 MPRAGE 41
HENG 2 1RAE 5. #Rik & WPAE (5 52, FIESTA ETCTIIEN 2 miE 5. MRk A 1K(E
I T 5, WIRBIENE B L MRESO a2 T 2 N EFRIH Lo Rigis
ThHO ., THEOEHIBGICHEN T TEEHROMHII R ChoTo, i
b FERICE BB ENR TRB VAR Th o &2 bz, T
DR T oo LW ARe, SRS, HAMMEEMRE, SEB AL, AR B RO &
R0, HEWACIE7e < ISR N & E1T 2 2 & 2> SRR O B J5 15 C I hil H IR 8 &
ZZABND, ZOXIREBALH Y TR D V3 OFZEINM B O
IR EmEtcsnTZ o c L b s,

3D Double-Echo Steady-State with Water Excitation (3D-DESS-WE)#1%, H&iE4t
FHEI CHCE ORI — RN AN DN TV S RIGIETH 253, o ~D
IS ENS Z EidZe o7, ITH. Qin 5% 3D-DESS-WE % W T H TN
BIE AR OREHRE Z T L. RAFZRRlHRE &2 1572 L A& L7z [33], Fhx DRiiak
T 3D-DESS-WE {£% T H RN E I #REE O HHBE & fh O g% & Lok

[34]. H TR & BRERAREE O 21T 2 FAR AT L &6 bb L72[35], 240D DRGSO
H1C, 3D-DESS-WE i@\ 2E M fiRe &5 S HES I K 0wk B iK & &5 &
(ZHEHHC X | kAR & DSTBEDS AIREZR Z & 34 Do 72 [36], Fix 1E, 3D-DESS-WE
BT X0 | ERTITR A ATRE T & o 7 AR OTEMAS . BB AR, %A

EE AR & = R OBEZEIN SR O 2 AR TE 5O T2 v E n»



IR A NET T~y AFZE®D HH91Z 3D-DESS-WE 1:12 X A V3 OBEZES KRS D

MIHEEZ AT 22 & TH D,

2. WrEEGE

2.1 Bl & RIE

AMFFRIE B IR ERL R 5 8 9B B s e Bl AR T 72 fi BRAE A 22 B 2 CHRGR S vz,
AT TR TH Y | EHOMEFES 55 5 & 1> 74— ALK
TUMNEE 12 AT F—A R arkvr bEZTDLI RS (2) 4. A
KD HIUAG SNTZEREZ JHVNRWFZE ] IC8 T 5, ZOLERICHE N T, %R
Tl LI, HERRAFIED B A2 B e O FERZ OV T O R Z KB L7217
i ovn, DLEX Y ABETHAE T, BBCELE SRV, [FHRABX
Hx BIRERRFER—L—=VICAH L, YRR T — % OFIH b Jext 53

RENBATE DS R L7,

2.2 X

2012 £ 10 H 225 2014 4 3 H O BIRERIRZERE 5 B T MER 6 22 7
HEYIC MRI 23Rt S 7odife 86 SER 2 5% T BAICHET L7, Bk 40 Bl &tk
46 B, AFHmIT 17-88 ik, V¥ 58U, THRAFIRIL 63 K ThH o7, 86 PlDIAEZ
Wrid. 63 IR H NIIRA(RMIER 47 B, o = — 7 L U EGRE 6 f1], gLt
5, AR S ), BE R S BICTh o7, R0 O 18 BT EfG MK IR

IZERFE ARV b L < IXBRE ISR IRIM IR A 238D 7=,



LITD3 S&RIMNER & LTz,

(1) BhE (2 X B E{G O TE ) E B 72 fE B

Q) BRIC X DB OELT LV IR B 720
(3) T X 0 R FHOREE DARAL DS L & AL 7o bk

2.3 MRI fRZ

SR IL, 3 7 AT OEES MR 3 & (Magnetom Skyra, Siemens, Erlangen,
Germany) C, {5 H A /VIZILHD 20 F ¥ > R VEESEE 2 A L& H W2, A TE
DOWFFEIZ VN2 3D-DESS-WE {£1Z, 4Pt COBEETHNL—F 7 a b a—/u
2 TR E Tz, V—F BT STIR kB, JEHEFAmE &, 3D-T1 58
RIS (Z2 Wi P RGEN) | T2 384, &1 7 X v 7 ARG 1R 1% 3D-T1
SRARELIRET R (W AR RGEIN) A AR ., SEFN PR GBI T
DIVTUW 5, 3D-DESS-WE EITE R RN EM S 4v, 2RO REHRITA 30
ORI CTH T,

3D-DESS-WE VEDHRFE /XT A —ZIZLL Dl Th b,

0K URER (TR)Y == —W§# (TE)=11/421ms. 7V v 7 f (FA)=30°
ANHEF(FOV) =200 x 200mm, ~ hVU > 7 A =384 x 244, /N Rl =512
Hz/px. fifH=> 22— FJ5M = fii—>%. A2)F=0.82mm. HfFEE =1, KiE

PUBbELIE, BRAGIFR] =4 min 12sec, FRIGHEIDH = 11.2 cm (HIEE) S THHE T)



2.4 TG LA

B IRTFIB{E o AT & (PACS ; Picture Archiving and Communication Systems,
Synapse, Fujifilm medical systems, Tokyo, Japan), H &2 CHHL TW\5 2 A4
BB VOBWHEET 1 A7 VA 2 HWTEHIE L7z, 3 4 D (i
FERB E IIDHE 5 REBRFEE 3 . B E B EAER 1 A, BiEE C 1 i
SRR I REFA I  FRBRAE R 17 4F) 0N NE L C V3 OB B & §FA L=, §F
i U720 Bd, WA, Bt B MAEEARRR, EARt, TR, B
B D 6 K THDH, T b OMEAEITIX. Gray’s Anatomy [37] =552
M AL IS > CRIET 5 2 & T, IREME & X3 L, it o
BRI FEIC 3D-DESS-WE D& 22 ~— 2 2 ZYEIC TITV, [AIRFIZ 3mm
JED AT 7 i KAEH& 1 (slab Maximum Intensity Projection ; slab MIP) 12 &
% PR 3 L ORI R 2 MBS L e N DT o7, BIRETHE
70 DR A Rl — HEME TR 5 72, V3 D 6 7k & Z I E VI rEs & mAEs o
2 DI TR L7z, SR OIS & imH i o5ER 2% 1, X 1-6 [T,
3D-DESS-WE O#hifkiti tHRE DAL Z R~ 72D FARRDONARIR AT A X T
3D-DESS-WE % & T1 g, T2 i 2~ R4 (X 7-12),

D A ARE O ITALED &AL DB

W R e D YER R T T B A 1
i SMATRZERT O AU 5 5 5 2

IR SEARRE HEEIRFEIC A D A 3
R Sl iﬁ;?ﬁ?é? Nﬂlﬁﬁﬁﬁ rExna | N4
T Pl A AR THAFLIZ A D X 5
SAEE AR FAEEH~AND A X 6




OBPRREDUTNLER & TN DBEF A
(B4 1-5 @ 40 mE ot m{AISE T AR 6 : 81kt 2 H TR

1 : 3D-DESS-WE ik Bt O AT ) & TS & AL O BER (R)

2 : 3D-DESS-WE £ B OEIT(EE ) & T &

10mm



4 : 3D-DESS-WE £ EHMRROEITEER) &AL & EALET OB R (IR)

10mm 10mm

6 : 3D-DESS-WE £ ZAEE AR O BT ) & I E & mALE 08 R (R)

'y

EE B

> %Y
10mm 5. Sahe ‘ 10mm
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~
>




O R IEIC & BB 00 L

(12 7-11 : 40 el FIQUSE FRRZE. 4122 81kt /2 B FHRZ)

7 ;W 3D-DESS-WE Hi(A), T1 M), T2 MHE(R(C)
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X 10 : H##¢ 3D-DESS-WE {%(A). T1 i E & (B). T2 5RFHE#(C)

11 : FHEffErpRt 3D-DESS-WE #(A). T1 JRFHE£(B). T2 SR HE#(C)

10mm
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2.5 WERHRMT

V3 DD RIEREIZ DN T 0 805 4 80 5 B TRt L=, =hETho
FHEEYEZLL Fo@ v THh H (X 13),
excellent(4 £3) : STALER, EALES OO 57 A3 [F] E AT HE,
good(3 /1) : IALES, BALES O M AN EE FTRETZAY, — Akt 725 023 o 5,
fair(2 5.) : YTALER D [ E AT HE,
poor(1 &) : IR DA [FIE F[RE T, —HAERe 2 00 H 5,
none(0 A1) : FERAMEH S H7e

DB DRI DY R 3D 3 4 DFisE O S, TG
—%%  (interobserver variability) % #F5 L 7=,

P ) —BCROFHRIZIE, o2 I EHALT T A 5 HHIIZ weighted kappa
Z N7z, weighted kappa fE1% 0.2 LA'F % poor, 0.2 7225 0.4 % fair, 0.4 2°5 0.6

% moderate, 0.6 7>5 0.8 % good, 0.8 UL =% excellent & L 72[38],
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B 13 ¢ AR OO R 551
(BERFHBIEC 3 46 OBERH CRFAIAS 8 L IiEpIZ 7T )

A : excellent 40 sVt WIIZH PR 3D-DESS-WE ik

FiE AR S e A R o CRAFICHEE S T D

B : good 22 et A H FHRKEZKECE  3D-DESS-WE E(FHA#E AL IRIET MIP 18)
FW AR S STV B2, — e RTIN T\ %

C : fair 55 ettt A H TIRZIZME 3D-DESS-WE £

FEWE AR REUT A ER I TR M S & 2 05 . WA N OFPRRH HH 23 L v 72,

D : poor 72 it LEH THRU VT U iES;  3D-DESS-WE %

F A RRA RN ER A HH S LTV B 28, —BBEREME S IR EI TV B

E : none 17 it A1 ZEEAMEZEAE 3D-DESS-WE &

VELLY R C YL fan RV RN

13



3. MR

42 86 SEBIZ 3D-DESS-WE iEMRfG S 4u, Wifllod 172 KD V3 27 i L7z, B
SMEBFIZREE T DIER 8 2 W3R 2 R e 5 B A LT BT 85 SEHI,
WEARFRIR 166 A, AR 166 A, HIMABRAR 167 A, HAEE 159 A, Tl
FHRE 159 A, FAEB A FREE 159 A2 5FA L7,

DR B DS DT I L OV a2 £ 2—4, /0B D 34 Dt
DRl R 23 5, Tl TR —BeR 2 £ 6 17,

F2WEE A DR

Excellent (4) Good (3) Fair(2) Poor (1) None (0) |FEHR=T
WE 1 APk 111 20 21 9 5 3.34
SRR 68 20 32 42 4 2. 64
H ol saahfe 103 29 7 9 19 3.13
R 145 0 7 5 2 3.77
AR R 159 0 0 0 0 1.00
T AR 0 0 29 15 115 0. 46

K3 H B DR

Excellent (4) Good (3) Fair(2) Poor (1) None (0) |FEHR=T
AT A% 104 33 18 6 5 3.36
JEEELIEYS 76 21 28 34 7 2.75
HAAlga iz 80 57 6 11 13 3.03
GEUL S 151 0 6 1 1 3.88
L RS 159 0 0 0 0 1.00
TH AR 0 0 19 9 101 0. 67

14



K4 wiwd C ORI

Excellent (4) Good (3) Fair(2) Poor (1) None (0) | EHR=T
WE AR APHE 88 51 7 19 6 3.24
SFEAPRR 59 11 15 18 3 2.63
H A ge ik % 42 8 21 6 3.13
ERRR 138 7 10 1 0 3.75
AR R 155 4 0 0 0 3.95
SRS E AR 0 0 30 54 75 0. 61

K5 pEED 3 NOFEZH O

PLRCE A s HB i E C 2o S=lg
WZ 5 FeeR 3:34 % 1.083: 3.36:% 1015 :3.24 % :1.016 | 3.31, *+1.038
JEARR 2.64 + 1.308 2.75 * 1.332 2.63 = 1.281 | 2.67 * 1.306
Hmgisei® 3.13 = 1.376 3.03 £ 1.220 3.13 *+1.185 | 3.09 * 1.261
g 3.77 £ 0.781 3.88 + 0.544 3.75 * 0.682 | 3.80 + 0.677
TR AR 4.00 = 0.000 4.00 £ 0.000 3.95 + 0.157 | 3.99 =+ 0.091
TE AR 0.46 = 0.785 0.67 &+ 0.917 0.72 = 0.764 | 0.61 = 0.831
# 6 ¢ pHMAEH — Bk

DR EA B BUEEB C FEE CA )
WZ iy A 0. 960 0.970 0.961 0. 964
JEiRR 0. 954 0.973 0. 936 0. 954
H A giehie 0. 942 0. 961 0. 955 0. 953
H AR 0.974 0. 994 0.977 0. 982
A R 1. 000 0. 998 0. 998 0. 999
T g 0. 983 0. 967 0. 959 0.970
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TR & N AR O ) L E VAL 3.80, 3.99 & BUF T o 7o, BEHAFHRE,
SRR, B ATMRIBARE O JUTZ AL 331, 2,67, 3.11 LI RAF CThd -
720 BAEE RO LT 0.61 LKL, AR TH -T2,

3 4 DOFEE OFHEE I — R IX, FHD weighted kappa fEA3 0.95-1.00 &

excellent TH -7,

4. BE
B ERE CT RmEiESs MRI N HWH LD K 912720 S HITIEFD MR
TRAGIEDOL B L0 R ORI FIRE L 72 > TE TV DS, BAZES O Rkt
% DT AR R ORI IR EE T H 5[1,2,16,23-29,39],  Z AUIFMMHIRR DIRZS
HAOIBTHMN < ZIRTTANCHEHEC BT 5 2 &0, HHIEN & B0 0 ik
ENTELTMHMANEETT D2 Enb, Mk e AFMEKO = N7 2 F35S
WZENRKEBZ BN, o OMEEERT 2I2IX, L0 mWZE o fiE
BE. BT, BIOMRBEOESBRELZREODL ZERENULETH D,
3D-DESS-WE {& I3 H WG Ik 0wl OFFli 72 & TIE—MAICHWHh T D
WBIETHV[40-42], ZOMOHTIIINETHEVIEHAESNTI enoT
VT4 Qin B 28 BN IR B2 O FEAf (Z 3D-DESS-WE 54 flV . RAF7Ak
BEGT L E L7[33]), Fex Oisk TH TR ORE S, 3D-DESS-WE L% &
WZERR S RRE &5 S MES FIC K 0 MR B R & S 5 ISR rTRE CL ARk L o
GYBEDS RAF72 2 L SRR T & 12[34-36], H T RANEE MR & & {E o I S
WG IEIIT R = A V& = 3D-PSIE-DWI EDO A ATk b it S CTuv5[43],

16



ez DT o T2 THFFE OfE R, 3D-PSIF-DWI % X ¥ 1, 3D-DESS-WE £ 73 &
WHRHEIEEA AT 5 2 &, LRI IA N EZNNTICETE OBFEHH =21 v
EFROTH BRI A GO Z & 2R LT[34), KE 2 A VITRATO

BEMEEE BT D Z ENFTRETH DAY, TRV OO AR S S H O AT I X
RAETH D, EREITANVOMEMIL, EERERZ &ELFOV B3N &
G IEOMBA DRI > TEIA VORENKHER L, BEERICBO TR
BNEHEL 72D,

A [EI DR Tl 3D-DESS-WE 5% IV T V3 OBEZES R O RS O RFAli %
fTolz, ZOfERE, 3D-DESS-WE ¥£1% V3 O TH 2 I ihtie., ik, B
MBEARE, TR, PR E RIS ATRECTH > 7203, B RO
HHIIRRTH o7z,

Casetta & DHFFETIX, 3 7 A Z MRI T FIESTA % & f5A#0H] T1 5878 FSPGR
B FWT V3 O 4 53R CEARRE . EMMGEPRE, E0hik, TRk o #f R
A L7228, A COEF TR, BB CE RN o 72 L s
LCWA[16], AHFZETH S 472 3D-DESS-WE 75 CIEsE ke, HA-lga R
EEWIZASETE D mOEHEZ R Lis, AWFZEIEMEE. EARISERRRE,
WEAHPRIR B AR & fl LA 720D TOMIFETH 2,

3D-DESS-WE {3 TR f: (2 & #IREE B HiR 22 @A I DWW 2 DD R D
T oa— LA A EMgETH D, —o H D= 31— % FISP(Fast Imaging with
Steady-state Precession)iE CHWOHN D HHER S 7V~ b a—T, 2 OHD

T 22— PSIF(reversed FISPYYE THWWH L H A =2 —Tdh 5H[33], FISP iEIX

17



T1/T2 FIZ D2 K0 G i) 2 H0 16 2 5- 2 [33]. PSIF {A13 T2 fE % 585H
3% [44], Filler &% 1990 FEARUTHID Tt L 7= MRN CHERGHNHI T2 7R304 4
MW= [11,12], FRRFE RN IIMEBEIRS & £ TR0 | # & ik LT T2 fER
BV, T2 EARFHT 2 2 & THOEBZ 8l LTk a X 0 @G35 i L,
[FIERIZ PSIF £ S T2 EZ 58I T 5 2 LI L 0 ik 2 &5 5o+ 2, Kb
EIIK EREN OISR DO O 22 2R LT, 2 H UV A1, 1:2:1,
1:3:3:1 1238 L7 it v 22 0D 2 & Ty 7K Z @RI b U C oK SR i
BZ2GLHETHY . wRkE U CENH B 245 5 515 T d 5[45,46], PSIF
I£ & FISP £ 0 2 FFH O = 2 — ORI KN E (C K 2 FE#nHI 40 2 7=
3D-DESS-WE {£(C X o TREW A fERE THiRt 2 mE 5t L. £ odfT%
RABITHIMT 52 ENARBICR ST B 2 B D,

TR & T AR I PR 2 NG £ T X T E ORI ENTWD 2 &
2B KENEIEIC XD IEDIHIC L0 BEFICHIH T2 Z &R ARETh o 7o, W
AR OJEARAR b Pl B < i Sz, B MREEMR 2 B ZSER RS & XA
% Z & SEEEAIER] b —EAFAE L7223, ARSI T 2 B - RIEEM R O X
SR AL 3.09 & BAFCh o 7o, ABFFETHEEEHMRAHIER R Th o 727
K D—212, #RROMSIZ L DEZRERRNBET SN D, MROMHIREL M
EEE L7202, L0 R S IR ERE S HEE L(SNR) & 7] | S 2 1645
SREEDWEIMALIEE ZZ B D, WEMRE, BrRet, B USRI AR 7223
SLMHEEThHoT-Z &b, MROMES OBRBHHEEICEEL 52 5N+
TERWEZZ DI, MROTEREREPMEY b BR 7 L B2 LD, B

18



FREDHEHBEDME D o T RN LRI m D 22U L Db =R T —F 7 7 7 Mg
LicEEZBND,

ARFFECTIZEEA, HORRE L V7 b BURBRBRIZEEME L W Ny
7T RROBIFRBRD N D 34 OFEEIC L > T V3 ORIEREE B LT,
AFATEE A]— BRI excellent & HEHIZBAF Th o7z, BLiE ORFRRERD 21T
B OIRIRLCBWH BT 5 A3, 3D-DESS-WE 52 X D i HImi e Eic L b
T EDRITERELZHED Z ENARETH T,

V3 HEH O BRI I, ARESE PAE R O FEMIIC IR 3 2 s K & W, BEHSAH
PEREISE D BAR D 2.5~5.0%., MERZENHE Tl K 60% 2 Fhi & PHE e 4 <4
(47,48, SESHHE TS DA o PHE R Tl & B D3 8 WOAREE 1T = XA T 5 [49],
=X KD T o 2D V3 IREBGRE MR E PR TR S o3 O ERR
HINCEE MR Z 5 ATV D, BARAIZIE TR A C N, S CF
PR, SBURGISORS CBUMRE . B T e C B T BT I e Jm PR 20k L 9 D,
Fie PR B L 2 Ao ) [ o RV T S e & 2 WO R 7 SR 2o Ly B B vk &
AT DT 15%IREE & SHL, BRI 2> B AR o e 2 B2 W9~ 5 D13
HTHDH, RJEAMERS D D & RPTHRRITH 3 5. 5 FEFRZK 30%HD
SELZENMOENTEY, TRARKFTHDH[50-53], Lo Uik TiE, ff
O R R i 2 IR A R 0 IERRICEFA 2 2 SIS L0 L BHRRIGHR 2 F VO il
AIRER G BN D D Z & DFEFRI LT E 7o [54], PR JE BHAE R O B2 W0 E

RHEIPH OB LY . BE DO TRUGEICHF G TXHAEEND D,
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AIFZENNINL O DOES R H D, —DHIL. 3D-DESS-WE £ Cliids o

ALV E) S IC K D BIE ORI R 2 S 72T R TH D, AR

o

I

JEARRRI TR B O BRI D S O BELAC £ 0 BRI B % Sk LT IERI AN B o
7= ABFFETIIRRRAIIHNE KB IE A - 7oy, 7z 2 RN IHNE 2 AV %
LRV T—F T MRRET LA RENRS DL EEXOND, ORI,
ST ED EEN), EENTH LR TH D, SHRITFBN. &GO ML
IZ XV MRROER & BEOXBINAREICD EFZ 2 bND, —DHIL, &0tk
f#i o validation 23 THOINLTWVWRWRTH D, AWFIE TITMFHIFHI 22088 E1T D
Fria LU RE ORI E L7223, THRENEZEITT 5 FliEHiR LIS Tl
(EHEPEITHE TE TRV, cadaver TOM{E & A EIT DXL, i ATRIC
L DMIRAAT E OREBMELEEZ BN,

SHBOREEE LT, (DS OLRDLEMGEESST ¥ o x/VaA /LORFRFREIZ X
D57 ) A AL OUGE, QFT7- 2 IBIERE W R . Q)Mo MR O H~0
ST (4) PRI IEE 0D 1k J) R i oS et REME SR FR D R 2 W 732 &R BT i
~OIGHL SRR IRITAE O MR E T 2 40E LA~ » B2 7~ F]
M. mERFTBILD,

BUE, WFFE L UL T 7T OEiES; MRI SEEI L TR Y . B~ 234

FFSNTWD, M5 SHES HLIIBG IR I 3 2 726 @ik MRIIC K Dm0

Het

MO RREZISH Z E N AEETH D . KV EEMR RN v REIC 2 B & & 2
BN D[55-57], EHIT, ZF ¥ o RLaA NLORRABICLHEFHEST O EL

WrFcE %,
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AT TIINENHMHITE & U ORI EZ W22 RS oELAICEs < |

PR DT 2B A ok LT, EHFICH 23 EA TU 5 three point DIXON £[58]72

ﬁ

&L RS OELAVZTRMEIISI 2 v 2 & T K0 RSl Ze it 23 w]
REERDZ ENHIFFSND,

3D-DESS-WE {£(C & 2 = XA LIS O it il . BN MR PN B AR eE Tl
SN TSN, £ OO PR DR H ORREF DA 1L720[33], Fox 23RET L
7o & T A HHERSN OB IX-XUR AR O 23 AT HE T do D AER 2 #EER L TU 5 [36],
ZHIUZ &V 3D-DESS-WE {578 FALAM RS R E OFRRERZINC & 5- T & 2 ATREME DS
HrEsns,

TR 5 0O MRN CIIARR DIERCZ D534, (B 5 EEIC KV | RIEME, B
PE, B, GV SR e 2R RB SR S TV D [15] REMGHN T2 R
W MR OE 5 O EBMATIZ L D | 7 OFRE & iR 2 0k L7
6% T 83%., PR 85% THEAIFIRE Th - 72 Lty STV [59],
3D-DESS-WE {EIZ3 U\ T b #fE 0D K S R0AF 550 B OO 8 s MFAT 1T & 0 #hiet ] P e
RO PRI ORI A FIRE & 72 2 Z L B HIFfF SN D, B Z =T
Bell JifJE<> Ramsay-Hunt SiEBERE 72 E G/ RAEMEIR I W) T H ARG Bl
EOELZCLVZHTE 5 iR 5 LHifish 5,

Fox Ofik TIZE FIEEEA H 9 MRI T/L—F 212 3D-DESS-WE 1 % %
U, BRI L 2 H T IRIEE O RTE2 B e m izl O H 217 -
TW5, H FARIER 58 54 T, 3D-DESS-WE & CHiH S A7z BT RN AR
& BT HRIE S O BIR & TR & otk L7 A R R Th o7z 2

21



RS % BRUNTZ 56 RS TIERZER 100% & @ W2 WTRE 2 A L C U [35], IEMEZR RN
PRI DHEHNT K W ABHMREEICHE S B OHEZ T2 Z LS FREE 70D 2 &8
WrEsh b,

MRN (25T % 3D-DESS-WE £ &AM 9 20 & LT, (1)aFili? OFREERITIK
OARVE VR —BeR A A T DR AR, (Q)PLERAVEL IREEIRFE] . (3)&
= A L WISl E OFESERH 2 1 VTR ATEE, @)FIEEERG O 0k
AT LA F—LRARBE THIRGTRER S, RERFTOND, b0
FIAIZ &V | 3D-DESS-WE 13 H WERIRICH WL WRBIEE S 2 5,

o
5. Jfedm

3D-DESS-WE {£(1% V3 D53 T &b 2 B Ak SRt . BB e
THRIERRRE 2 BRAFICRIEATRE Th o 72, F 7o, FHlHE ORRBRIZ L & 722V EnaE
i F— B3R & 7R U7z, V3 OREHIC K 0 SHSHERE 5 O 1R Jo BH i o0 S22 T
HIPH O AN AIREIC 22 4UIR, BE DO TRUGEICH 5 TE D ARENH 5, 41,
B MRI R T v 1L aA VOB, RBEOLRICEY | S HIZEkEM
IREHREHE S FTRE L 72 5 Z EMHIFF S LD, ARIFFEDISH & LT, itz
OO F SO JE] PRAE R O JMEME « USRI R OREAM . K 0 B RAG AR O

HHIZ K DABHRERICHE S S IHED THIICH G TE 2 /R & 5,

22



6. 2E 3R

1. Borges A, Casselman J. Imaging the cranial nerves. Part I. Methodology, infectious
and inflammatory, traumatic and congenital lesions. Eur Radiol. 17: 2112-25, 2007.

2. Borges A, Casselman J. Imaging the cranial nerves. Part II. Primary and secondary
neoplastic conditions and neurovascular conflicts. Eur Radiol. 17: 2332-44, 2007.

3. Chan M, Dmytriw AA, Bartlett E, Yu E. Imaging of auriculotemporal nerve
perineural spread. Ecancermedicalscience. 7: 374, 2013.

4. Ginsberg LE, DeMonte F. Imaging of perineural tumor spread from palatal
carcinoma. AJNR Am J Neuroradiol. 19: 1417-22, 1998.

5. Ginsberg LE, Eicher SA. Great auricular nerve: anatomy and imaging in a case of
perineural tumor spread. AJNR Am J Neuroradiol. 21: 56871, 2000.

6. Lian K, Bartlett E, Yu E. Perineural tumor spread along the sixth cranial nerve: CT
and MR imaging. AJNR Am J Neuroradiol. 32: E178, 2011.

7. Majoie CB, Verbeeten B Jr, Dol JA, Peeters FL. Trigeminal neuropathy: evaluation
with MR imaging. Radiographics. 15: 795-811, 1995.

8. Sun X, Liang C, Liu C, Liu S, Deng K, He J. Oculomotor paralysis: 3D-CISS MR
imaging with MPR in the evaluation of neuralgic manifestation and the adjacent
structures. Eur J Radiol. 73: 221-3, 2010.

9. Terumitsu M, Seo K, Matsuzawa H, Yamazaki M, Kwee IL, Nakada T. Morphologic

evaluation of the inferior alveolar nerve in patients with sensory disorders by

23



high-resolution 3D volume rendering magnetic resonance neurography on a 3.0-T
system. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 111: 95-102, 2011.

10. Chang PC, Fischbein NJ, McCalmont TH, Kashani-Sabet M, Zettersten EM, Liu
AY, Weissman JL. Perineural spread of malignant melanoma of the head and neck:
clinical and imaging features. AJNR Am J Neuroradiol. 25: 5-11, 2004.

11. Filler AG, Howe FA, Hayes CE, Kliot M, Winn HR, Bell BA, Griffiths JR, Tsuruda
JS. Magnetic resonance neurography. Lancet. 341:659-61, 1993.

12. Howe FA, Filler AG, Bell BA, Griffiths JR. Magnetic resonance neurography.
Magn Reson Med. 28: 328-38, 1992

13. Chhabra A, Andreisek G, Soldatos T, Wang KC, Flammang AJ, Belzberg AJ,
Carrino JA. MR neurography: past, present, and future. AJR Am J Roentgenol. 197:
583-91, 2011.

14. Kollmer J, Bendszus M, Pham M. MR Neurography: Diagnostic Imaging in the
PNS. Clin Neuroradiol. 25 Suppl 2: 283-9,2015.

15. Thawait SK, Chaudhry V, Thawait GK, Wang KC, Belzberg A, Carrino JA,
Chhabra A. High-resolution MR neurography of diffuse peripheral nerve lesions.
AJNR Am J Neuroradiol. 32: 1365-72, 2011.

16. Cassetta M, Pranno N, Pompa V, Barchetti F, Pompa G. High resolution 3-T MR
imaging in the evaluation of the trigeminal nerve course. Eur Rev Med Pharmacol

Sci. 18: 257-64, 2014.

24



17. Deng W, Chen SL, Zhang ZW, Huang DY, Zhang X, Li X. High-resolution
magnetic resonance imaging of the inferior alveolar nerve using 3-dimensional
magnetization-prepared rapid gradient-echo sequence at 3.0T. J Oral Maxillofac
Surg. 66: 2621-6, 2008.

18. Rofsky NM, Lee VS, Laub G, Pollack MA, Krinsky GA, Thomasson D, Ambrosino
MM, Weinreb JC. Abdominal MR imaging with a volumetric interpolated
breath-hold examination. Radiology. 212:876-84, 1999.

19. Mugler JP 3rd, Brookeman JR. Rapid three-dimensional T1-weighted MR imaging
with the MP-RAGE sequence. J Magn Reson Imaging. 1: 561-7, 1991.

20. Bammer R, Acar B, Moseley ME. In vivo MR tractography using diffusion imaging.
Eur J Radiol. 45: 223-34, 2003.

21. Dong Q, Welsh RC, Chenevert TL, Carlos RC, Maly-Sundgren P, Gomez-Hassan
DM, Mukherji SK. Clinical applications of diffusion tensor imaging. J Magn Reson
Imaging. 19:6-18, 2004.

22. Masutani Y, Aoki S, Abe O, Hayashi N, Otomo K. MR diffusion tensor imaging:
recent advance and new techniques for diffusion tensor visualization. Eur J Radiol.
46: 53-66, 2003.

23. Bathla G, Hegde AN. The trigeminal nerve: an illustrated review of its imaging
anatomy and pathology. Clin Radiol. 68: 203—13, 2013.

24. Borges A, Casselman J. Imaging the trigeminal nerve. Eur J Radiol. 74: 323-40,

2010.

25



25. Naganawa S, Koshikawa T, Fukatsu H, Ishigaki T, Fukuta T. MR cisternography of
the cerebellopontine angle: comparison of three-dimensional fast asymmetrical
spin-echo and three-dimensional constructive interference in the steady-state
sequences. AJNR Am J Neuroradiol. 22: 1179-85, 2001.

26. Sheth S, Branstetter BF, Escott EJ. Appearance of normal cranial nerves on
steady-state free precession MR images. Radiographics. 29: 1045-55, 2009.

27. Juliano AF, Ginat DT, Moonis G. Imaging review of the temporal bone: part I.
Anatomy and inflammatory and neoplastic processes. Radiology. 269: 17-33, 2013.

28. Somers T, Casselman J, de Ceulaer G, Govaerts P, Offeciers E. Prognostic value of
magnetic resonance imaging findings in hearing preservation surgery for vestibular
schwannoma. Otol Neurotol. 22:87-94, 2001.

29. Garcia M, Naraghi R, Zumbrunn T, Rosch J, Hastreiter P, Dorfler A.
High-resolution 3D-constructive interference in steady-state MR imaging and 3D
time-of-flight MR angiography in neurovascular compression: a comparison between
3T and 1.5T. AJNR Am J Neuroradiol. 33: 1251-6, 2012.

30. Nemzek WR, Hecht S, Gandour-Edwards R, Donald P, McKennan K. Perineural
spread of head and neck tumors: how accurate is MR imaging? AJNR Am J
Neuroradiol. 19: 701-6, 1998.

31. Schmalfuss IM, Tart RP, Mukherji S, Mancuso AA. Perineural tumor spread along

the auriculotemporal nerve. AJNR Am J Neuroradiol. 23: 303—11, 2002.

26



32. Mori S, Kaneda T, Fujita Y, Kato M, Sakayanagi M, Minami M. Diffusion tensor
tractography for the inferior alveolar nerve (V3): initial experiment. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 106: 270-74, 2008.

33.Qin Y, Zhang J, Li P, Wang Y. 3D double-echo steady-state with water excitation
MR imaging of the intraparotid facial nerve at 1.5T: a pilot study. AJNR Am J
Neuroradiol. 32: 1167-72, 2011.

34. Fujii H, Fujita A, Kimura Y, Sung E, Sakai O, Sugimoto H. Visualization of the
intraparotid facial nerve with 3T MRI. 99th Scientific assembly and annual meeting,
Radiological Society of North America, Chicago, December 1-6, 2013.

35. Fujii H, Fujita A, Kanazawa H, Sung E, Sakai O, Sugimoto H. Localization of
parotid gland tumors in relation to the intraparotid facial nerve on 3D-Double-Echo
Steady-State with Water Excitation sequence. /02nd Scientific assembly and annual
meeting, Radiological Society of North America, Chicago, November 27-December 2,
2016.

36. Fujii H, Fujita A, Buch K, Fujii N, Sakai O, Sugimoto H. Imaging the Extracranial
Region of the Cranial Nerves; Is It Still Challenging? 101st Scientific assembly and
annual meeting, Radiological Society of North America, Chicago, November
29-December 4, 2015.

37. Reynolds PA. Face and scalp. In: Standring S, ed. Gray's Anatomy. 40th ed. New

York: Elsevier; 541-43, 2008.

27



38. Kundel HL, Polansky M. Measurement of observer agreement. Radiology. 228:
303-8, 2003.

39. Williams LS, Schmalfuss IM, Sistrom CL, Inoue T, Tanaka R, Seoane ER, Mancuso
AA. MR imaging of the trigeminal ganglion, nerve, and the perineural vascular
plexus: normal appearance and variants with correlation to cadaver specimens. AJNR
Am J Neuroradiol. 24: 1317-23, 2003.

40. Knuesel PR, Pfirrmann CW, Noetzli HP, Dora C, Zanetti M, Hodler J, Kuehn B,
Schmid MR. MR arthrography of the hip: diagnostic performance of a dedicated
water-excitation 3D double-echo steady-state sequence to detect cartilage lesions.
AJR Am J Roentgenol. 183: 1729-35, 2004.

41. Eckstein F, Hudelmaier M, Wirth W, Kiefer B, Jackson R, Yu J, Eaton CB,
Schneider E. Double echo steady state magnetic resonance imaging of knee articular
cartilage at 3 Tesla: a pilot study for the Osteoarthritis Initiative. Ann Rheum Dis. 65:
433-41, 2006.

42. Hardy PA, Recht MP, Piraino D, Thomasson D. Optimization of a dual echo in the
steady state (DESS) free-precession sequence for imaging cartilage. J Magn Reson
Imaging. 6:329-35, 1996.

43. Chu J, Zhou Z, Hong G, Guan J, Li S, Rao L, Meng Q, Yang Z. High-resolution
MRI of the intraparotid facial nerve based on a microsurface coil and a 3D reversed
fast imaging with steady-state precession DWI sequence at 3T. AJNR Am J

Neuroradiol. 34: 1643-8, 2013.

28



44. Zhang Z, Meng Q, Chen Y, Li Z, Luo B, Yang Z, Mao L, Lin E. 3-T imaging of the
cranial nerves using three-dimensional reversed FISP with diffusion-weighted MR
sequence. J Magn Reson Imaging. 27: 454-58, 2008.

45. Hauger O, Dumont E, Chateil JF, Moinard M, Diard F. Water excitation as an
alternative to fat saturation in MR imaging: preliminary results in musculoskeletal
imaging. Radiology. 224: 657-63, 2002.

46. Del Grande F, Santini F, Herzka DA, Aro MR, Dean CW, Gold GE, Carrino JA.
Fat-suppression techniques for 3-T MR imaging of the musculoskeletal system.
Radiographics. 34: 217-33, 2014.

47. Fowler BZ, Crocker IR, Johnstone PA. Perineural spread of cutaneous malignancy
to the brain: a review of the literature and five patients treated with stereotactic
radiotherapy. Cancer. 103: 2143-53, 2005.

48. Yousem DM, Gad K, Tufano RP. Resectability issues with head and neck cancer.
AJNR Am J Neuroradiol. 27: 2024-36, 2006.

49. Williams LS. Advanced concepts in the imaging of perineural spread of tumor to the
trigeminal nerve. Top Magn Reson Imaging. 10: 376-83, 1999.

50. Lee KJ, Abemayor E, Sayre J, Bhuta S, Kirsch C. Determination of perineural
invasion preoperatively on radiographic images. Otolaryngol Head Neck Surg. 139:
275-80, 2008.

51. Rapidis AD, Givalos N, Gakiopoulou H, Faratzis G, Stavrianos SD, Vilos GA,

Douzinas EE, Patsouris E. Adenoid cystic carcinoma of the head and neck.

29



Clinicopathological analysis of 23 patients and review of the literature. Oral/ Oncol.
41: 328-35, 2005.

52. Fagan JJ, Collins B, Barnes L, D'Amico F, Myers EN, Johnson JT. Perineural
invasion in squamous cell carcinoma of the head and neck. Arch Otolaryngol Head
Neck Surg. 124: 637-40, 1998.

53. Ampil FL, Hardin JC, Peskind SP, Stucker FJ. Perineural invasion in skin cancer of
the head and neck: a review of nine cases. J Oral Maxillofac Surg. 53: 34-8, 1995.

54. Galloway TJ, Morris CG, Mancuso AA, Amdur RJ, Mendenhall WM. Impact of
radiographic findings on prognosis for skin carcinoma with clinical perineural
invasion. Cancer. 103: 1254-7, 2005.

55. Balchandani P, Naidich TP. Ultra-High-Field MR Neuroimaging. AJNR Am J
Neuroradiol. 36: 1204-15, 2015.

56. Duyn JH. The future of ultra-high field MRI and fMRI for study of the human brain.
Neuroimage. 62: 1241-8, 2012.

57. Ugurbil K, Adriany G, Andersen P, Chen W, Garwood M, Gruetter R, Henry PG,
Kim SG, Lieu H, Tkac I, Vaughan T, Van De Moortele PF, Yacoub E, Zhu XH.
Ultrahigh field magnetic resonance imaging and spectroscopy. Magn Reson Imaging.
21:1263-81, 2003.

58. Wang Y, Li D, Haacke EM, Brown JJ. A threepoint Dixon method for water and fat
separation using 2D and 3D gradient-echo techniques. J Magn Reson Imaging. 8:

703-10, 1998.

30



59. Baumer P, Dombert T, Staub F, Kaestel T, Bartsch AJ, Heiland S, Bendszus M,
Pham M. Ulnar neuropathy at the elbow: MR neurography--nerve T2 signal increase

and caliber. Radiology. 260: 199-206, 2011.

31



