HoHR e AR PE 2 — MR % B O 72 R ZE DT —

Al AN

KB FHRBE A R

T L &I

MR %13 T 588, ToslFde, FLAIR &
ISP 37 s ARVART T} VA Qalr =V g [ E R B
5 A REE A & 9 D S A (R % R
% C & THRARZDIEIC /2 TR D, BilheE
Bad L& LR ROEBOBKNIC K
WCEEAFZEZHS TWA. X 5ITKS kL
BETEl, Wi bR Ey AR, 'H-MR A2 b1
Aat— (MRS) ELLEMN L TR
HHWAC LT, ERETEIHEEMICES 21
WREDORBINFHGIZ e L L, P2, 7
BT RFNRHE DD DOFHELIRAEL T
WA,

PRI R B R AR, 2 B oM
T db A Bl RES 23\ 5 7 AR S /e
%, Bk LUZREBMsRgE S, o
PR, BRICERIIRAF SN AEER L LT
DEINTE/. L, TNThOEBICD
WTORKLCEEF 2 5 2IIC i 512 oh, Bl
FRLEL TOBHINTOWAEBOFICLEL D
COHMBICEBSELEWEERDH LT EHHD
NTETW5.

CORRITIE, BEEIORRRE & BERI S K X 7nEl
Eh D5 HBEOREIC OV THEBIC N e
%, iz EAR L 45 EREBIC W THRAR

7z MR Ei{g % 27R"4 5. Iz T, MR EDR
g HERIRE & 2N 5 & V7oA B R
DFHIDOEEIZ DN TR T 5.

B % XK & BKEED MR &g

PR MR, BhR L OEIERE R D=
DOWBER S B 5 (Fig. 1). #hR Tz
MBEBOM N THHA VIV AREES D%
Ew b Ol 1 AOR MU/ T, BE
&3 B AR O MR A1 5 B BRI AL 45 2
NUIRD BRBIRERIC, VT RAEFEN AL
BB AL R 2 VIROKSE THAEL Tv5b
(Fig. 2). Mlr7afiR&IGEI O/ I, @4 D
PRI T U7 A V7 OV AR 258 U CIE
T, RIS R I A AR T DL E R D 5.

FRRRIRE RO % < OFFRIL, ZEEB MO
MRS EIC DD B S E CHh L IEE
% A TER (myelin sheath) & :iXh
BREED T VY T O & N B FIRO A
Wiy A CHL Y (Fig. 2), HEEMRHE &
MEEN5. ZORED AREEIC I DIKT RV
F—TUELIeEEDA 7OV AMEHE 7 TTREIC
LTW5.

RS R 5 W TR MR I IR VRN
ICFAEL, ABERBSMESE Y54 2RO K%

C ORHULEE 34 [ H AR GILIBEFE 2 RRBE MmE PR ARE [HERE—MR 2 V- B BEREOMN—] T

OB E LD DTHS.

*—rJ— K MR imaging, quantitative index, demyelinating disorders, brain disease
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soma
cell body

dendrite

axon_ axon

terminal

Fig. 1. Schematic diagram of the structure of a
neuron

FhEL, ficZREBM, 2R M
fu, mEREr&EAL TS (Fig. 2). Hx7kx
ERTINGORBEFRME <12, HHNETE
LD THEIND C & TS OTREP
WEAEL &, A VIV AGEREN RS L
D, RINIFBGITKEL -HEER T 23 5.
BEREE R, () BEEIE OB S, ()
Healfst s s 2 U L Q0 4 2 2B o
E, (ORExPOE LR S ORRIC
X O BEHEE AR CERVWEAEDIED, (D)

PREMIIAIR G A D WP REE A AT 5551
LI BHY. T HORREITRYG, RIE, KB
FIRRE, KEIRRE, BUHWBE~DORRE, BHR
RIBIC K AHEREOMER B L O X — v d— 7 —
BESICLD bIcbINDY. F/o, BRI
RRARAE & Z B & OBOIRNL S, —D
D Z BN 40~50 OBE%RY L #ig 5 L
Zz2 60, ZREBMA—EOBEIC L DER
DOMRERRAEOBIE A s &k L, 2ZH1A
DOEBS>THRBEETERT S EEZ LN T
A0,

Bidtie BT AR, RG2S 5 Zo ATERIC
U s Nk, Eid (@)~ () ICdh7- HEEHA~
DEEGED H VT2 REBMEOREEIC LD
P EINHLOT, MRZIILDHEL
ORI RFE SN DB L L THHES
NTE2D. LiL, (EROBBOBRICE S
F D7\ (d) DA OK HE R & iR
BHIC LD RIS &k SN S B
7, REMLHBEE TH HEREELETD
FETHTERMONTETEROIY, BHEFEH
KNEBIET B LR D GESINHEIC L > T
HETHILLDOE THREROBBIEBR L WD
HEATHEIC > TETWAS. ZD7ORIT
Tl IN O L HifFEERE (myelin disorders)
ELTEBL 2D, RRMRER B E S EAIC
BINTWEHEREIHWRT ISR T 20
o pEbim WwEEKAE (leukoencephalo-
pathies) & L CTL D KEaHFREOFH TR K
B2 L5 BL B 55, DL NSRRI RS
L TN TE/ELREBRICO T MR H
G RO B A fHEICE & o7z,

1. %%MEE{LE (multiple sclerosis, MS)

MS (&, Wiy, Z2RINIC &3 % PR
ROBIENBE 2 F5E L T 2HEEBTH 5. WA
LTS IC 4 5 H O R R R
T, RERET LBERTOWEBEOHREIERIC
o TRIETHEEZLNTVEMB, ZOKF

2007 455 J3 15 H2

PIRIGGERIE  T543-8555 KPR KEIFKEE » T 5-30 KB - FIRBEHEHHREHE Ik
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axon
. s
terminal
axo

Fig. 2. Impression of the structure of gray matter and white matter in
the central nervous system. There are many neurons in gray matter.
White matter is composed of axons, oligodendrocytes (O), astrocytes
(AS), and vascular structures (V). Oligodendrocytes extend their plas-
ma membrane as myelin sheaths wrapping the axons.

FWEZB O TIE WS, REM 2 BEER S
EINTEen, BEERFHIOBRE OB H
BEEDPGFETLLEPALNTECE
DY, P REEROMEIC I £ 6k
{5 TETW 5. KRB SIEROE#F &
THRAEDRIHRERY, TREMLEDR
L7728 B 2 OB R 74T 2R 3 ik g
HEATE, WO ORI HEST LB AT
DR A & H— R ET R OMIIC 5 S
NTW5. KIBTIRE BITTFEESA > O 15 1R
R EBTRBIC D OB 5 AR H R & m7 T
KBS, BMRETHEOEIG A E s
B A, RIFTIHLEREN &SN TE/ZMS
BEIHELIAADEEEZON, SHICE
4F. 300~600 ARERINL TWAB08D, KIPIC
R C b B BB BIZL O BE BT K & ek
L7 BEROEEHBEINL T 5 L3N T
WA KITORREEMHILOZMNIIIERORE
iy, 222 R R L TWBDITH L,
E 2 W 2% (McDonald Criteria)® 9 T,
MR &I R & A BRI, 2RISR &
Duvinbn, MREGIEMS 2FOFTKRE
T IA PR EDTWS. MS{3dL7 AU Ak
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FUdta —m vy STHER S, mRTNEE
B ERO—D L L THBHONTVWAHRT, MR
FiE MS OBl wESRHE, FETHO
RS & L CHER SN, IRBESHEDOS A
MS BEITG T ARzl L T2 OH Atk
RSN TE D0, MR EBERIG
SN TELLTRERFERE L ORETH 5.
MS TA SN AHIHEIZ 2>V T MR B E Ok
bk LUOREBED < 5 D120V TEL RN 5.
MS KA IEARINC T1RFHE TE~KET,
T AR CREF 2L MeERIcHFELES
B, BHNEE A E PN I ERE & EEF R OR
B % b DIIMIEHZ (ovoid lesion) 728 ESHE
wREdHNS (Fig. 3). CORELEOHEILS
WS, BRI WD . T hicx L, thin
slice DRI FLAIR (23 HICHH & S h
% BN O RIRKEE BE & TRE AN RS 5 IR
% (Fig. 4) 3 MS TREZEOEHWHE TH
D, MS % &t - 72fEFIC L thin slice FLAIR
FIRWTHE BRI G OB I NI I N 51213 %
7o, B FHBICH > TUAD S EE FEERE
(isolated U-fiber lesion, juxtacortical lesion)

(Fig. 5) »HEMERENLEEZEZLNTED
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L
Fig. 3. Ovoid lesion in MS

(a) Transverse T2-weighted image at level of lateral ventricles in a 20s woman with MS shows
hyperintense lesions including the ovoid shape lesions. (b) Magnified image of a. The major axis
of the ovoid lesion is perpendicular to anteroposterior axis of head (arrow). (c) Transverse
FLAIR image at level of lateral ventricles in a 50s woman with MS shows the linear hyperintense
lesion which seems to represent perivascular demyelination (arrow).

McDonald Criteria @& MR Hi{& 24T 4 &
D EFHLENTWS. T:HHABRTEESTEZRT
WAEDS L, TG THO 2 REE S %R
3952513 T black hole ¥ FE{E 41, 58\ it
DURIE R % SO URRIRAEIR & L CHBId 5 &
EINTHEW., MSIHEDHT F U =7 A
(Gd) BANC X AL, MBI OB
ML WEDEBEE AL TWBHEEZ LN

TWbHR, HFLSEKERST—FHL &
W RIS RIS IS S h AR
RamTH, ZOHImREFIFRIBITT 5.
T/, WREHHROY VTR YIN S
open ring sign (¥ MS T4 LIFLITFARD BN S
LEINTWAHY,

FEHRZ 1L McDonald Criteria 2005 revision
T, EKAKIZZ L < heavily T s8R THERA
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Fig. 4. Corpus callosum lesion in MS

(a-c) Sagittal FLAIR images in a 30s woman with MS show hyperintense lesions in the corpus callosum (ar-
rowheads). The lesions with the characteristic ovoid appearance are included. (The images gradually deviate
from midline of head to the right side in the order from a to c.)

Fig. 5. Isolated U-fiber lesion in MS
(a, b) Transverse FLAIR images in a 10s boy with MS show subcortical arcuate hyperintense le-
sions (arrows). A lesion involving the U-fiber and deep white matter is described in the right
frontal lobe (arrowhead on a).

B e R PR C, RETTRMORA DI 2
MEARLLT D% (Fig. 6) 25 MS 7% 5t S JAl {5
EINTWS. AP TORMKEHEHEI TIE3
Weth% 1B 2 BIRH D & & DIREDBERE N &
INTW A0, GREFFAIC OWTE, #
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MRER & BB AR Y 2T AHCKRICK T 5
neuromyelitis optica (NMO) &\~ & Bl 4
LOBRFDPFERINTED, B, dEISh
72 NMO OZMEFEAEIDIC 4 & D A b/ NMO
ICHRRL & 2 B A LG B CPiik NMO-IgG
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Fig. 6. Spinal cord lesion in MS
A 40s woman with MS. (a) Sagittal T2-weighted image shows the typi-
cal spinal cord lesion with less than two vertebral segments in length (ar-
row). (b) Transverse T2*weighted image shows that the lesion is a little
swelling and occupying only right side part of the cord (arrow). (c)
Sagittal and (d) transverse contrast-enhanced Ti-weighted images
depict ringlike enhancement of the lesion (arrows).

(#1 aquaporin-4 Fifk) OFELBFEEI N,
D AZ RIS O L B RE 1 O Fh Iz NMO-IgG
Pl s 2t f e Ehn T A 2 G I h
THRO0, RIPICHEN & SN 5 EMREH
BUREBNC DWW T BICENTDHEADO OB 5.
MR BRI MS WA D 5 Wi RO SR
MR CRIET BB ED S MY, BRI

OFiHIZ 1T long-echo short-tau inversion recov-

ery (STIR) &= Gd S50 7% F\ 7= AR bGP0
B TiddAB (Fig. 7) DEH L Ih T A1),
TV BRED S b THEICHEMERE, K
B TFAERZE FLAIR B TIIBL R W & X
NTW50, REEERE (Fig. 8) LHFHMHK
Z1% FLAIR 2 TR RSB G2 ONTE
0 181945 Gk IR DB T2 5fH & FLAIR
BOMAGEDORHICER T D NERD .
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Fig. 7. Coronal (a) STIR and (b) Gd enhanced fat-suppression T1-weighted images in a 50s
woman with MS reveal right optic neuritis (arrows).

Fig. 8. Comparison between infratentorial transverse (a) T2-weighted image and (b) FLAIR
image in a 20s woman with MS. Note that several lesions are obscure on the FLAIR image (ar-
rows on b).

BT T, REZERIC MS BigiR A e g
W2 TR IKEBENIC AT S Z &R0
NTHH MR EBRTORKEHBNHREOHH D
KAOLNTWAS. 15T MR EE\ETORERE
O HEZ G L 7o T, 147 signal-
to-noise ratio (SNR) %9 % &% G {575
MELEZLNTHEN, 3T 2T LHELT
Eiliss MR #2205 SNR #EB 53/ L%
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TSR AR HBE OB AULEE EE 2 BT
%. McDonald Criteria 2005 revision T & K[
BRER ORI DWW TOBRANE LS
BENTEBDSGHEORBEE N2 5.
2. TEERRIC R 2 A B4 (tumefactive de-
myelinating lesion) (Fig. 9)

R B RAEROT Re 23 5, ki
WCIEERECE 2em D EORBHEBEKZE %
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Fig. 9. A 10s man with tumefactive demyelinating lesion. (a) Transverse T2-weighted image
shows a large hyperintense lesion in right occipitoparietal region. (b) Coronal Gd enhanced T1-
weighted image depicts surrounding incomplete ring enhancement (arrows) and faint enhance-
ment within the lesion (arrowhead). (c) Transverse FLAIR image obtained at three months af-
ter the onset reveals resolution of the lesion.

tumefactive demyelinating lesion & M 5 Z &
B 5. HEHHEFE (P37 OLlics
Wweah, —HOpIsN R TR 7
VER L OBEAELS, TVWhA, BEEEER
EDOBSERTRIET 520, A7 14 FIREIC
FLRIGL, ZFREMTENOBITIZA W &
26N TwA. MREBR T, KXk
A TH DI S b B9 R G R R B
OFIEANS <, WAICiE 7 R BEO

RO ETAPRBEYBEZRAOHELH 5 &
MEINTVD. FEICHERANC & Sk
BIRDED O, FERLFT R TR WP RE
B ERROYI H 233 % open ring sign % &9
B E D B2 . REIBIE L & OIEE 55k
DNERBTONIIGE, BOOBEARTH
BEMREOZE % T4 2 LITNREERS &1
0, BB TGRSR Z T b 5 nlhEt &
{95 Z &0, NUELYBRCHE T BT 5

113



HgEREE 582743 5 (2007)

7o OICIEFICEHE L XN T 52D,
3. ZMEBTEE T B & (acute disseminated
encephalomyelitis, ADEM) (Fig. 10)

4V ARG TR ERERIC A U S 2
WFER T, BFEHO 2T > TUIW R\,
Y e i % T C BB~ D B
CRERIG & 2 BTV A2 . Bl FEME R
FENZ L T\ ip - 7272012, HIC MS O [a]
FER & ORI ARIREIC 7 525, Bk, MRIZE
B 2WES DIRE SN/, ZORBKEEHC
k5L, BUENPOCHAEICHRIET A RIEDH W
VIBEEEIC K0 IR RN L BICR I Nz &
2 HREREET DMEBL T, BINICIEEC
ERARAE IR & U ORTE IR OZE L T BN R 7 &2
T AHMIEDOFAEPEER I N, B (mono-
phasic) ADEM, T34 (recurrent) ADEM,
Z L T4 (multiphasic) ADEM R EF S
NTW%. MS EOEFNRIEIC /50, FK
FERP BUE, AT 2 )V ARGOMELE, IH
BHOEALHMRE O ERA R Z L%
& 3h, MR E{GOREE LT, BRIBEOA
BIRAE D72 < JRFTHED 5 W E 2 B O Bl gk

7 (I~2cm KO KEV) HERELRD S
D, KM TR & OIK AERE % L
FLERDL SN Tnb. LL, §ikofs
SFTIEIMREBRTAKEVSHEBEORELEED
7o ETh, WAE & L COBKERS W&
(X ADEM ¢ i3 4 91T clinically isolated syn-
drome (CIS) & L C#ibh, ZzoO@Hncid MR
W& LD ERERSEESIN TS,
4. TS B HEMAE (progressive multi-
focal leukoencephalopathy, PML) (Fig. 11)
AIDS (acquired immunodeficiency syndrome)
RREARLBBEICHON S JC T 4 VAT LD
HAF RS <, ZREBMa RS i3
<. MR B T HEMNICIEFHLED T2 EHA
Hi{§ TEifE 5 A LGB RICZ U WEATEED
WARHEINS. £/, FE F UAfiber Mz
SNEFEEFIC R SHREPURICHE SN S.
FFICTERR ESINTWAD, JLBEEFHGE S
Gd AN K 2 &R RITRE OB BE
RHEICHH &3 AHEDD 5%,
5. AR b MR 2 (subacute sclerosing
panencephalitis, SSPE) (Fig. 12)

Fig. 10. (a, b) Transverse T2-weighted images in a four-year-old girl with ADEM show multifo-
cal large hyperintense lesions (arrows on a) and diffuse hyperintense change in white matter (ar-
rows on b).
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b
Fig. 11. (a) Transverse FLAIR image in a 30s man with AIDS shows
multifocal hyperintense lesions (arrows). (b) Magnified image of a.
Note that the border between white matter and gray matter is involved
and obscure (circle).
b
d

Fig. 12. Serial transverse T2-weighted images in a boy with SSPE
(a) aweek, (b) a month, (¢) four months, and (d) seven years after the
onset. Little hyperintense change in white matter is depicted in early
stages (a, b). Later, hyperintense change representing demyelination in
white matter (c, d) and severe cerebral atrophy (d) are observed.
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WRIZ™ 4 IV ADZERIRIC & B BRI 4 VA
RYSE T, BHETE 6~8 {ERICHEEIRT, 1T
BHEE, WAL S TRIELBIRICES V&S
NTW520. HENZZEBMR LR L B
AR < & RIRFC AR & R S g O M
WCEAKDPRED BN L2 H W) 7% FIRAE
W, TR, Mk X O MEBR PRSI
MO LA ARD S Z & TP INEEEN
% <, FIEFIIC MR E{E CTRE R 253
L3RDENT 6, MR BEBIZZENCITS
L0 h, WEOETICHE > THENRESE
b EBREMROET RO BN S.

6. BHEIEHIEE (osmotic myelinolysis, OM)
(Fig. 13)

REERE A L - TR Ao h ARk
T, ST O 2> TR WA, mREE
MR & D EE SN/l bR EEY
BAKHIND EEZ L0505 52, 1BIC
WA % R D B D O % g Dl 85 EEIE  (cen-
tral pontine myelinolysis, CPM), #B/HCHHZE
TR D B DO h G/ R HTEESE  (extrapontine
myelinolysis, EPM) & i35,

CPM DfERIE, FHEEEOM, Mo s
NHHEPNC K- TREEREE, W R, SRIoK

M & 750 B otiEME PR, 11k dEFH SN T
WABEIT S bICESLET, BRMERE TR
BT HAE T A . EPM Tlid L3212 b 2 8 e
kR, BETEYET 5. (€ Na 5EOZHFHIE
IS TRIET S Z LR LSBTV SR,
FHER, BAL, EERYYE, ErEEE R,
BRI E R« I iREETR OGNS . RIE T3,
5 Na IihE, SRR, 87 v a—LbdiE
TR ETHET A EDEFA SN TN 52980,
MR Ei{§ T, BOFRMC=AE1Ha7E
U DOFRD TR TIRES, T WG TH
BEORENROONS. EUERIIRN S
a0\ . EPM TIIERE, /MxM, =k,
KR, BUR, KIMEEH, KB, KaEEN
ICRAFREDRE DR DO ONS. EPM 34 < D
%4 CPM #fE- Tk, H#iy7 CPM Ot
Rrb2WIBNES EE 2L bN 55,
EPM ¥ O8& & OM O 2 EIREFEET 5 &
EZ25NTEN®, ZTOHETLMICEL T
RIEOBEIRMMAEE L 725, 72, CPM T
7B &I R RN 52 NEERTH 2845
230 TymhaAg, FLAIR (& CRE 4748
EBURRG CREGE Y ET 2B A1 H 5%
ZEPREIN TV A.

Fig. 13. Transverse (a) T1-weighted and (b) T2-weighted images in a
40s man with CPM depict a characteristic 'bat-wing’ shape lesion with
sparing peripheral area of the pons (arrows). (MR images courtesy of
Satoshi Kawakami, MD and Hitoshi Kitahara, MD)
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Fig. 14. A 50s man with delayed encephalopathy after acute carbon monoxide intoxication

(a) Transverse T2-weighted image shows symmetrical hyperintense change in the globus pallidus (arrows) and
diffuse subtle hyperintense change in white matter. (b) Transverse FLAIR image also depict symmetrical subtle
hyperintense change in white matter. (¢c) Note arcuate subcortical hypoinsense lines (arrows) which are consid-
ered spared U-fibers.

7. A bRFEHE (Fig. 14)

B RS BEE O— @t HHERNED 5
BIEL, EROT KRR/, EEORH
PRERE S TS ¥ 5 MR E LR RE L, FF
2B LRFHRBRICL N C LM BN
I —BRAL IR F T LRI N TV 53, R
SEMNC IR FIIE I L & A i (7 & ERIESE
DIz, HE O U-fiber % 5% L 7= 5 & 75 i 5
BB HN B3, MR E{RTiE T2 @G5 T
MEABICOEARICEBSENETRDS. B
EERO TiEHABRTOKRES, THHARTOE
BRI EMNCED LD Tl nwg, ZOFTR
B - THEIRELBE ORI & 705, KIEFR
FEWRF O % Tld U-fiber ITIRE N KA TW S
ENR%H WV EREIN TR U¥FEFT R & Ok
BER D HD5, S HICK A B\ 7B Tl U-
fiber 85RO BN D & SN PEEIA A CTd
% ] et S MR I HERR S B U-fiber &
MR @ THON% Ufiber &£ 2 b5 KRE
B F O TR COREEFH L HARA—Tkh W
WEEMR ENEZONS.

EEHIERZ R Vo8 ERZE DT

MR E RS 2@kl a v F 5 AT
7 IRRE & e L I B BRI ERIIRA O TS
W EFITRE SEBNS 508, FREMHTO7-01C
PRIBRE L IREE & ORI 2 § 25560, &K
BOTPRTI, BRSNS 28 RHEICIIEE
{757l 2 FTRE & 3 A e EAVEST AL BT 7 %
LahdsH. £, EEMEETNVLHI LT
— A 7 B TR S B LURTORR A % 1
MTELHREED DD, SIS R <
OFRBEOFIHERIC L D738 5.

MR ¥z w/cg &b ik & L T(A)MR
B _EOFT Rz Bk, BuEk+ 575
e, (BIMRETHETE 2HEZDO L O
REHE L S RENTE PN D E BIHE & F
I BHEOREL ZODTHND 5.

(A) BB RO%ER(L, =Bk

MR ERTE B2 ONHP R EfE s 57
DI (a) BH AT R ORE 2 8 W H9ICF R
(grading) 9 %75k, (b) BHPT R OMHFHY
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A rE LR IN TV AEEDSE Y SRt
T5HE, ©OBEBRITRE b & ICRFEITRE X
CEFEBEOmBESLEB L WE T 5 kA4
LNTW5A.

(@) ORE A L LT, BNES JIUHET
FENEFTRORE % T maif e EACH
WHNCZ AL T 5 C & CEFili % 3 A 7z Fazekas
DEFR LS HMOENTEYD, Alzheimer 5200
it HERAEOFHIICIA K Hnwbh TE/z. O
DFEF > 7o AFERAL SN/ BRIT BB ot
L L Tb NIRRT UEL S TRE L 7x B 705, Fik
LOBETHEEDOEBPALEMMPBD 57
O, FHEEY B 50l OBEEE CHH
L720, SLICBESEMTOHEERO—FHER
HHRET HEE B 5. Adrenoleukodystrophy
(ALD) BHERRZ D MR BG4 7 EREEE
s & L TIRE XN T\ 5 Loes score3®) 37
Z (M) O—FIT, RKIMABLHES & ICHEME,
RO, BB FICHEl, Ef 2 XBERER IO
W N BIERE, TEBE, SIS IS ET
HEWSIZE DT, B5h U RE L IR
HIERAL Z &1 MR B {§ TE 5281 ZEMERT A
R EOREFROGEATN, FAEICED S
nniF 0.5, mMAETHAINIXL ELTEL T
WE, BINTWAREEDLE Bk d 5 C
ETCHGR FOREEYRET HHETHS.
(DI LT, SRMBEAEICIS\VT T8
FHE TOEE SHEEP Gd 8H THEE XN AT
SO EFEBEHIT ) r—y g Ve
CHHEIL, BRIRAEIR & O BIM % R L 72 0 i Hl
SHENDIGH % R A T3 8 B 51T,
M ZEAE % BT 5 5 72 OISR BB 21k, [
B, KABEEThZNOEE L IEELd 5
AV =R —Y—LHREINTS. Th
LAERECH &\ TITOhN AT LB D /-
DITIIEHEME D B\ &[RRI 6 2 23 6 7
IN=YFIN AUV 12— R == DY — )
BULBETH 5.

(B) EEmIFEEOWE, FHH
1. 4582
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MR ¥ TRIE RTRE 72 B OFHMICFIA S h 5
TEREMIFE L L C@) TR, (b) K TikE
EARLIP/AYSF o g Wt LN el =Wk ict/N - (eS|
4 5381, (c) Wt B (magnetization trans-
fer ratio, MTR), %L T(d)'H-MRS TH#llE
NAHRBYREN L <AL TV,

(a, b) ToWefE], Ko FIRakGTHl

EE W Tq #2113 multi-exponential I JF
THONBE NS, short T2 component (L
BESEIR ISR 9 2 K T ORBFNC Bk 3 5 &
I, ThHEHET ST & CRERBEORE -
LCHIHRE EE 2 HNTWBRY. 7, A
BKS FIRBOI MR RS IC K & SIKFET 5
USSR L 72 mE (RGE) #do&
E26NTEY, KoyFHEBRIEIC K-> TH
57 5 isotropic apparent diffusion coeflicient
(IADC) %3 & 4 5 EHMINERE 210 Tl
<, WE T vV IVEETE)pN S fractional ani-
sotropy (FA) %3 & 3 5 R IKHFEE
WA C & THICHEA I Lo LcHE
BEBHBORHGiA R EE 2 LT\ 5104,

ALD & # HE WA O M #5105 M
Schaumburg HDO¥FHZ k- THOLMIZ SN T
BOY, WRITIEEE ORI E A RO 5 H
R ARIZN T O L RIME, EEER R
Iz T RO RAEMZEALO B2 >R fEE,
BhsN, Wbk, L CZREBMIELAD T ML
BELZRTHLTO 3 BHEL GRS LI
N5. HEHEHREOHKFN2H O E L1
o Tnb ALD BEDOMABERZEIC DWW T
T B[], IADC B LU FAfEAFHMIL /2L C
%, FHEOHE D S 9 TR 7 T
KDL R, 1ADC Ok, %L TFA fEOW
DHRFEDH N, TN HORREE & EiR -l
FRRGICHE S BB AR HEO R MRS
& OB R S .

LR BALAE R F I B\ T FAEIZHZED
Gd AN K 2 &R & TR RITIKT 7R
J MBI TWAD, 1ADC (3R R 2 R
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VAR AT - 1256 LT W EDE
FHAMTIR S L THELNA.

MTR = (M0-Ms) /M0
(B A\ T BIC Ms/MO)
(EfT5 VAR H D Ms, 7% MO)
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(d) H-MRS
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B 7 K3 % L% 2 Hh T 5 iE e
(Fig. 15), lactate @ 5 73 &E 0 j 1M % [ ik
L AWWRHEICE R TH A REEARIN T
BV, Ei, FAl, REERE, L¥EEELY
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Z2[Hf9IC mapping § % C & Cai A& % fFR

Fig. 15. 'H-MRS in a 10s man with a demyelinating lesion

(a) Coronal T2-weighted image shows a large hyperintense lesion in white matter of the right oc-
cipitoparietal lobe. (b) 'H-MR spectrum obtained from the lesion in acute phase shows decrease
in NAA and increase in choline which is considered the release of membrane compounds during
active myelin breakdown.
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T 5T LIRARETH S, AN E BRYRHE
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DRABICREEINS ROL % & D KD ICHRE
T HPFHEICKE, ERITRETHL. £
72, HFH, H50WiEavE 2 —H—X—=2D
MYy — IV R L2 a 8 3E o ROI ©
WEFEDPREINTVEH, WTFNOEEIC
BOWTHHBEED L WEETE A5 HO7-0I1C
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HiE, T:EMBR ToO®E ZHIEKS Gd #4)T
RSN LY, AFND 5 W3 EEICY)
DT C & TEREG BICRE S cmEx
Mask B & L TTh & Z2RIMIC—3 3 S5 HE
B EOFIKD voxel fERI D I N 5. i
TRAR=Y I a vt . — % Tl REAR &
DERFEHT tool DAFERES LD, Flzi3
FSL ( the Image Analysis Group, FMRIB, Ox-
ford, UK, http://www.fmrib.ox.ac.uk/fsl) O
fit9-% BET (Brain Extraction Tool) % FAST
(FMRIB’s Automated Segmentation Tool) %
R4 5T LT, KAE L HED segmenta-
tion 7 K b B HICHHETH S (Fig. 16). =%
72, ZREBRE L TR % #INT 501 LD %%
72 ROI OB ENWRE & 70 5. B 2 1 XHE# MR
H R DIER S N 5B BREBE N ORTT O H
%R L 72 color map 0 HREHBIAE % W T
PER S M7= W% 4 tractography % i i3 5 &
LT, BEOMER%Z ROL & L TYHH+
Ly A[ECh A (Fig. 16).
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AW CEHl S 1 %1%, Histogram fi##HT %17
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L L CiE#E{k % (Voxel-Based Morphometry
#, VBM-style analysis) AL I TWw
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CORE S N/ BB GRIC 3 RTIC ik
L, ZEIRNC RTINS 53558 O PR 2 TR L RIS
7 % voxel ] TOMFTFHVNE Z R HE & 357
BT, EICHRBEE LA IREE 7 & ORERH LI H
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L. LarL, 8« DORE§ A EERICRE S5
BROZEHT VT X ATHERT 5 voxel R
ICOWTOIEMEDOMBESLHFEICHT S
smoothing B DE\ M L 0 RE N4 5 Hx
ERERHIN TR, FIAOBRICIE, KK,
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Fig. 16. Samples of tissue segmen-
tation

(a) iADC map and (b) FA map at
level of lateral ventricles of a 30s
man. (c) Brain image after remov-
ing non-brain matter from original
transverse SPGR Ti-weighted im-
age by using BET (FSL, the Image
Analysis Group, FMRIB, Oxford,
UK) for generating binary brain
masks. (d) Binary gray matter
mask and (e) binary white matter
mask derived from ¢ by using FAST
(FSL, the Image Analysis Group,
FMRIB, Oxford, UK). (f) The ROI
of right superior longitudinal fas-
ciculus determined by reference to a
diffusion tensor MR color map
representing anisotropic structures
in white matter (not shown). (g)
White matter and gray matter iADC
value histograms derived from the
areas of iIADC map corresponding to
the white matter mask and the gray
matter mask, respectively. (h) The
white matter and gray matter FA
value histograms obtained in the
same way as g. Note a big difference
between FA value distribution of
gray matter and that of white mat-
ter.
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Demyelinating Disorders: MR Imaging Findings and
Quantitative MR Analysis of White Matter

Ryuta ITo

Department of Radiology, Osaka Red Cross Hospital
Fudegasaki-cho 5-30, Tennoji-ku, Osaka, Osaka 543-8555

Because of its high sensitivity to tissue injury and lesion activity, magnetic resonance (MR) imag-

ing has important roles in diagnosis, monitoring disease course, and evaluation of the therapeutic out-

come of demyelinating disorders in the central nervous system. MR techniques also provide unique

quantitative indices that enable detection of disease burden, especially of occult diseases that are in-

visible on conventional MR imaging methods.

I briefly describe the structures of white matter components including myelin sheath wrapping

neuronal axon and show some typical cases of common demyelinating disorders, including multiple

sclerosis, tumefactive demyelinating lesion, acute disseminated encephalomyelitis, progressive mul-

tifocal leukoencephalopathy, subacute sclerosing panencephalitis, osmotic myelinolysis, and delayed

encephalopathy after acute carbon monoxide intoxication. I also introduce quantitative MR indices

that include derivatives from volumetric MR imaging, diffusion MR imaging, and 'H-MR spec-

troscopy and how to analyze them for detecting and evaluating the disease burden.
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