daE, Iy,

CIRrst SIHZILY ZBte| SaIRx

Apisggd

SR, Az, M2, 01HE", SR, 2

ANH F8M

S ! udd FAGY ARE M $REE Y
AAETREE Sz S4FEGE 44 Tor%xg
AY¥H o2 T8 F3ete] gatzbzagd

chat 3 Wy .

>

d7pzedAHg A ekl W
stob® w7} sglch,
Al 709 ) $AHFA ¥

e e -5‘3

24 20, A WP e A3 FE 20, O WA F9 147, ¥ e] 31, o

9% 5

£94e

B, HEE 5, HFe fdelE

17, #5143 19)§ WAL 2 ook ga7d

1.5T A% & 4}83le], single shot spin echo EPI 7]'4& A-&3ke], 6500ms

TR, 107ms TE, 128x128matrix, 1 number of excitation, 24 x24cm field of view,
5—7mm slice thickness, 2—3mm inter-slice gap2 &, X, y, 7z Al wako g shi7) A=}
71(b=1000s / mm?) & 7}sl¢ ¢1gich

Wi o] A3 se Hrle 443U Bdl e Hule A Z5E de 5A e 737
o] Bagalgla, AekA B A ROL(region of interest} S o] 83l Wrlo] 2137}

xE &3

shod, whal 2z 24k x4 Aol 4

HE AzA=ebe) AA AE P2 Pl

2 o AAA DA e Fe AFPEE M HHL BE dle] 34 5124, 1%
% FIFE, 2L HYA F7d0] 39
Az Az G ASFET EAF] Usieh 199 FFANAE LYA

o g e
Bhol 24HQ S HL ATAE

O

A delgich HEEHLS KE clolA] v

F R ol g el A UL Y 47 A%

AEujEs B 25 o)4te|gdch A BAoy HAAN e FE "'3':"-7& R A
F(71%), »&Fe nHPA P 64%), 311101(100 5), B B (67 4ol
o, o] E W HAAN e HF A== 115004 1.28% A 270 &) 2=

R CE

Zole glgick(pr0.1). ¢

I S e AEREE BA T Y HARE3

ol AARA, B AF A5 722 0.459) 0.42% ¢k
T AR, Y, $AE, HYF F IS Gaga Lol e

¥E ATHEE Hol, BHE AT} 7pH &

PR2 TP K EGae) el W T8l W Ao suiH

a4 &:

A g

d

M

=

iz 2449 ol A I FR A4 7]
Aol A-gxe] fat, FAHA Al FEIdAE Y F

Ackel 88 Ao Y7hs, 53] ¥y

Yol o] Lo] A|ufef ko] rpFatAal, Az el e
Nk whE 2GA A7 Aldde] Plsated WA Fate] A
i 2 5ol ER-& T ALE GHA glek(1-5). w3t A F
gt 1} (arachnoid cyst)® #-31:3F (epidermoid cyst)2] 7F
ol glojA], Al gtz Al A 2 AZHREE Ho|=

CHEHAL 7B He| 2818 X] 2:104-112(1998)
La-gdlgta o) sof et whabd ek A o A ol s
Zaeduista A W Bu gy

“o] EmEe AdAYL

ZdAwzlE Aay d3e) [E

B31-973-3302-01) ]2 4 Yol 2lslod o] Fojd A4,

H 119981 49 109, 7 11998+ 44 254,

EAA: A7E QLA ERF AE 8UA Aeoigm
Tel. 82-2-760-2516 Fax. 82-2-743-6385

2& WAy gEActse gAe e (AU

e 119984 54 3¥

o) mpolet A4 Sheb A A o B T
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W ke e 2 AET RS Bl ofAle] e Edo)
s os gl A oh6). 2T B Fdy AR A, o
W2 ARG ofe]gofel AgEgdort of# L st B} o
M AAelrh(7-11). mehs) dxzi=] 27 welEoin
sl shbked ke AAAHQ) A 84S FR HA e
F7\ AR Aot 3T fudEe] ghEel F¥so] ole
& Hojr}.

mbA] AARe2 chekst T 23S JP #AES
Aoz Babrtadas Aldetel Wiwel A e s FA e
24 FAE ke I F44E detimAt sy

e o 2y

1996\ BY5-E] 19973 12¢7hA] Agkz o7 Tatg] 24
o3 BH7kzodARS o1& & 168 9] SHAEell Al HE Fulof
alFgedol Slar, Wwle] =707} bom o] AR 312} 709 -& oAb
o shgioh A Sabee] odE-2 17 -s1Al(Hd 52740 %
at, dAb 379, of =) 33elgiek S AF FEE F
A A7 205, W =7 s AT 28 217, T
kg Eok 149, wAle] 39, ¥ pok 55, HVE 59, f-7d
v 19, i dE 1gelslot, 2lgt upgp o, wo), f2
3Ee Aol B 3Rl M e zalehy 2ldhg dgz,
A, I Ag S350 Aol A A7 kA

4 27402 Asterh. 5 5de) 59 3 36l 8w

2473412 Alsele] WelzARH e R AGel R, hul 2
Hol A A AR F A S8 % Apae 4] |
AslA Zasle] S5ape] Alske] b5k 47 Y013 Lo
=94 % {45 BLISAZAE A9lslch ¢4 €A

Clergt ST TR0 HMAF X7 ZHA Y

& Bl B 15 o] A-sdo) A TR S
o) ez et zighe AGg 2P 2, o5 F 9, 7
2 2], Aol A 2E 149 o) F4 diabe] | wwE £ 101
o 2, wAd #1734 200, A R A i A8 ASea] B
o] = Al B2 (gliosis) 24+, dA = A 32 (cystic cerebrom-
alacia) 124, F707hy AubA] Foke] 234 H8- 14|, ToF
W A e A B1 30, W Hel 3o, B FoF 5o, HEE 8
o, f73v] 59 FolEA WA 2ASdEE WS Al o
Aoa A8, g 14, 1T, BoF, H1E, 9 5of
919 "R -3 94lgio},

Atz el A 15T %A %3 A3 (Signa, GE medical
system, Milwaukee, USA)S A3}, BAl4] el A7) 2elal
A3} g4 A g Eigich, A MR od4he Aol aukal o
Z FHoby T27F2(TR/TE=4000/98), cbd wi ajabd
T1-7}Z(TR/TE=450/10) 348 Aglz, A as 2% A5
kg™ 0.1 mmol2] Gd-DTPA(Magnevist, Schering, Berlin,
Germany) & Z57HFE gubd w5 AAbE T17bzed 448
A dgich bz Ae T2okz934 2% single shot
spin echo EPI(echo planar imaging)~|H] 2.2 3eky o AL
dglew, Al&qt ofabds= TR/TEZ} 6500/107, Aot
{field of view)?} 24 em(24 cm, A H 57 2} A& 2}z 57
mm, 2-3mm, 4 F85355 le]gdrl gt AR x, y,
z A wFgk2 2 alezla 7l A4S & E-(acquisition) st
A4 34k, v, 25 94 S H 7 (averaging )& Wl EA &
Ab7k o3 AH(anisotropic diffusion-weighted image)-2 ¢3¢}
ok bak(ehibda Aabab) el Al77) -2 1000 s/ mm2e| g2,
A ALAF7) 8] A7) (strength of gradient )= 2,16 G /cm, 7 A2}
717¥4 (separation time of gradients)-&- 33 msec, 2 A12}7] 7]

Table 1. Subjective Grading of Signal Intensity of Lesions on Diffusion-Weighted Imaging

Lesion (n=101)

Acute infarct (n=20}

Gliosis {n=24)

Cystic cerebromalacia (n=12)

Tumor solid portion (n=14)

Tumeor necrosis (n=3)

Metastasis {n=3)

Abscess (n=5)

Hematoma {n=g)
Hyperintense portion
Hypointense portion

Neurocysticercosis {n=2)
Enhancing granuloma{n=1)
Cystic lesion (n=1)

Epidermoid cyst (n=1)

Vasogenic edema (n=9)

Grading of Signal Intensity of Lesion

be

DR S S S B R
20
2 17 5
6
1 9 3 1
1
3
5
2 8
1
1
1
3] 3

{ | :markedly hypointense (isointense to CSF), | :slightly hypointense
++ :isointense to the normal brain parenchyma, ! :slightly hyperintense, 1 1 : markedly hyperintense
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7¥(duration of gradient)-2 31 msece]4d e}

gal7pzete] FA& ule) A HEE YA 9 A
o2 % grlsiedch AAzel B A, FHY A7 A
A} e abz} gabzbaedAbal FAbA )l A7) gl g vhakel
1 grelsle] Fabtzadatel Al e A5 EE &9
2 HAspech spabzbadAbeld] W] AFgdEs o+ o
& AR (HAT 2L AR HY), ot - et
(FJAxchs A9 HAd o 2 A49), ¥Aaas) 3k
Hrel Als7E, o) & AFAF(HAART ot &
A4S, % B AFAEEAAYW old 2Rk & A
)0 9ele) seiAlE TRt Ao Pt A
A B AE 1-2em 2719 Y82 A4 (ROI: region
of interest )& o] -&3}o] zhzhe] Wil A 34k 314 A7
25 sl HFghs Fehsdvk w1, whEel adEF Ay
AR 2YAle) M H el AT E S, 77t
Aol 2] W} o el o] AFAMEE A HHAY] 457
T o] Ak WA g A A AlEdErE 4316l
o}

g o

zh7yel wiulol] oigk A4z 2 a) A B e 7
7} Table 13} Table 2o Keksbdch & A44 HEajel A, W3- =
£ AFREE ¥l W BE F4 W44, 5, FId
Z, 34 f-du) e G Srelgdel (Fig. 1-4). 294
% EE 3o #hy Wil F-EH R g 22 4157
2E Eghaly Qg a, 9dA HEeke] 2y N e F 1
dlellA] w$ & AlFREE Bt Al 22 Adxe Al
EA5E Bl AS-E AATE 2o & 174 (71%), ¥ $%
o] 1A B8 144 & 99 (64%), o] 3o B, B4y
B Oef) 5 64 (67 %), 2L TS0 2 FEE &
o}EA wwo)gleh(Fig. 4, 5). W5 W& A37Es 34 o

AstE 129 F 6oll9} Fohl HAL 3o F lelel A BRI, oF
7F e Aagee 3 H9859 vl belle} Fohf
AF 3ol F 2oflell 4] HgitH{Fig. 6, 7). HEE2] 7 fell= ¥
el A ol chokgt 4157 =8 Ralwl, 892 | 8E F 6o
off A} v & ko A F kS E3Hekal sl e Fig. 8).

Hepr] B4 AA TS, Boke] THA HE, W], ¥
[ T3 -2 YA oiFt P9 AEAEel7) L1selA L
7802 MBzbedl olm] vzl gleith Kruskal Walis

Table 2. Quantitative Signal Intensity Ratios of Lesions to
the Normal Brain Parenchyma on Diffusion-Weighted
Imaging.

SI.[essbn/ SIMmmf bran parenchymz
Lesion (n=101)

Mean =+ sd Range

CSF (n=70) 0.14 £0.04 0.07—0.21
Acute infarct (n=20) 3.36 + 0.64 2.41 —4.93
Gliosis (n=24) 1.15 £ 0.19 0.84—1.51
Cystic cerebromalacia (n=12) 0.45 £0.15 0.23-0.72
Tumor solid portion (n=14)  1.28 £0.42 0.73—2.31
Tumor necrosis {n=3) 0.42+0.11 0.31—0.50
Metastasis (n=3) 1.13 £ 0.05 1.12—1.21
Abscess (n=5} 435 £ 1.76 2.54—6.87
Hematoma {n=8)

Most hyperintense portion* 3.82 +1.10 2.37—5.91

Most Hypointense portion®* 0.37 £ 0.16 0.23—0.61
Neurocysticercosis (n=2)

Enhancing granuloma (n=1) 1.08

Cystic lesion (n=1) 3.17
Epidermoid cyst (n=1) 2.74
Vasogenic edema (n=9) 1.17 £ 0.27 0.92—1.51

n: number of lesions, $1:signal intensity,
sd : standard deviation,
¥ **:signal intensity on diffusion-weighted imaging.

Fig. 1. Acute infarct (2 days after
onset of symptom) and chronic
ischemic infarct.

a. T2-weighted MR image shows
acute infarct of high signal intensity
with gyral effacement in left pariet-
o-occipital lobes (arrows) and
chronic ischemic infarct of patchy
high signal intensity in white mat-
ter adjacent to right frontal horn
(arrowheads).

b. Diffusion-weighted image shows
markedly hyperintense signal in
acute infarct [arrows] but ispintense
signal in chronic infarctlarrowhead-

s).
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Fig. 2. Brain abscess.

a. Contrast-enhanced Tl-weighted
image shows a ring-shaped enhanc-
ing mass with surrounding edema
in left frontal lobe.

b. Diffusion-weighted image shows
markedly hyperintense signal wit-
hin the cavity of abscess and slight-
ly hyperintense signal of surrroun-
ding edema,

Fig. 3. Epidermoid cyst.

a. T2-weighted image shows lentiform lesion of high signal intensity in right cercbello-pontine angle area(arrows).
b. Contrast-enhanced T1-weghted image shows hypointensity of the lesion with no enhancement(arrows).

¢. On diffusion-weighted image, the signal intensity of the lesion is markedly hypcrintense(arrows).

Fig. 4. Neurocysticercosis.

a. Contrast-enhanced TI1-weghted
image shows two enhancing nod-
ules with surrrounding edema; one
solid enhancing in left frontal lobe
{arrows) and the other ring-shaped
enhancing lesion in left occipital
lobe(arrowheads).

b. On diffusion-weighted image, a
solid enhancing nodule in left fron-
tal lobe is iscintense to normal
brain parenchyma(arrows]. but the
non-enhancing portion of the lesion
in left occipital lobe is markedly
hyperintense(arrowheads). Sur-
rounding vasogenic edema is isoin-
tense.
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Fig. 5. Gliomatosis cerebri.

a. T2-weighted image shows ill-de-
fined hyperintense lesion involving
corpus callosum and both cerebral
hemispheres.

b. On diffusion-weighted image, the
lesion shows slighlty high signal in-
tensity mixed with iso-signal inten-
sity.

Fig. 6. Cystic cerebromalacia.

a. T2-weighted image shows hyper-
intense large irregular lesion com-
municating with right lateral ven-
tricle.

b. On diffusion-weighted image, the
signal intensity of the lesion is
markedly hypointense, paralleling
that of CSF.

Fig. 7. Glioblastoma multiforme with necrotic portion.

0. T2-weighted image shows hyperintense necrotic cavity with lobulated contour (arrows) within solid component of
tumor in right thalamus.

b. Contrast-enhanced sagittal T1-weighted image shows hypointense necrotic cavity {arrows} within the solid enhancing
tumor.

¢. On diffusion-weighted image, the intratumoral necrotic cavity is slightly hypointense {arrows) and enhancing portion
of tumor is slightly hyperintense.
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Fig. 8. Carvenous hemangioma with multistage hemorrhage.

a. T2-weighted image shows a round lesion with very heterogenous signal intensities in right fronial lobe.

b. On T1-weighted image, the lesion is heterogeneously hyperintense.

c. Diffusion-weighted image shows a focal area of markedly high signal intensity {arrow) within the markedly
hypointense mass.

test and Mann-whitney U test, PY0.1). Wbaol| g4 =74,
o gk ¥ B8 A el E S A A
& zbzbe] g AE7FEn]7} 274hA) 4358, ¥4zl u]3)
w5 250 o]} EobA, ol Weha) F EAbe] 2hate] ot
Ao wula o) FAE ] YF-E At $A HdEE
3 gohl A4 i PHRRS BTAEEE YAT w0
& oAl Ao ol o] F e &4 A o) ofAte
kel Q-5 AlAheliet

1 H

Az 27| g ogake FoAl A7) A Well A 2208
B Ha}(water molecule}2] Akl wb2 415 7} (signal at-
tenuation) & <48 sk Pelc) 71€9 MR A=
F2 229 T1 % T2 o]¢hr|zbel] gt HHE oli=d] ulkaleq
Al zod Ao Al FAlule] & Babe] it whE EelA
EAe] gt ARE & ¢ qloh 2R At #4d-F
o} @ eibalse] bz} A Ao} shatrtredAdel A A
qH oz AAEEE Relir, Fikigo] AHond fHic
AR o g wAZAEE Kalh wetbd, w9 Fabrbaodd
ol A = A E F-Fo8 qlele] F9) FiEALe] 2hite] w9 A8}
Hel gl FA4 HAAE 7 A S a4 o 22
A FFEE BolA =, BEAle] sHabi-ge| kgt ¥ AHp
o] ol Ao vl ¢ 22 AFES Bl

F4 HANE Faptrd el oL A7 EE Holidl,
2 olf= AESA FF(cytotoxic edema)el] g 71 o8 &
217 olrh(2). dubal o2 H¥ 7o) ghis AlAA Etel Ak
o] S 4418 ATP(adenosine triphosphate}2] g4
< Asls}a, ATPe] 7 Nat /KT Ho7) Fosie A2
W B A Ete 2 f34)71% 715 S AstAA, AlE9] Bel
AENE folsle Axis §5& dodd, Aazeg <

AW BE & T0%Aws Axnt Fatel fiAstL 30% ntol
AEfel glo] B2 g5 F2 A RN 33kl A Yot
A Dok webd A 254 FFo M Al Y Fake Fo] Ho}
AE ke A FWE F]IE R 2ahye] Hubalel E
Ao ghabe hAdkch(2, 11). ¥ QT T S ddF ]
o ool FA WAL LE del) A vl-f FE L ASTE
Beo] Ak H AR d} ghate] vl A siEe] gl L, o]= 7
o] &7 F¢Lct

Ebisu 5-(12)2 x5oklolo] Fatzlzoddol A, ¥geF W
Ho] Fo] vl $ w& AIHLF Nl AR Fg o
Al oS- e AT es) A A A vle] e A e
# 4 8 4al A <F(apparent diffusion coefficient : ADC) & K
goiz Bmgh vl glx, 5ele] wwekst 148l HE-F(em-
pyema) e} 4] Atk ed ALS- .2 Schaefer 5-9 437 (Schaef-
er PW et al, presented at the American Society of
Neuroradiology meeting, May 1997)o]| A= & A& ¥
ek E dFeldx ek 2o FAEA M T 3%
{central cavity) $-3-2 5ol BFella] o ¢ =& AlZEE
Hel ojAle] e Uk AnE Rodoh A REA
ol A goFe] AL AlEAARE Kol o] fiz & A 9] S AR
(viscosity)e} 5 Wiy-o 235 wpxe) ciake] 54 A=
of &8 & FAle) #ale] FpAs)s] wiEal ez AyE
oleh(12).

% wE 104] gartzed el gk A7l A Tien &
(T)2 FA) iz F|ARREE- 52 FA StakA| 9} g A3
N5 257 HA e o
o

N

[T

N

¢

=1+
NEGES Mof ophzre] e
sz o] =go] Ak sheirh. 4, Krabbe H(8)&
Fophel A @4 miz AAHY-Fo] b - AN HaA Tl
ol A ABAEE Wela, el o] 1Y BEF nE
Mo} e ABHES Hel el e Ego] Mk ot
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geb AAlEe Aol A Fopd) bt 3 I8 BF A4l
% 7=F By, A4 A3 digk AEses 5 042
23 w85 0459} w23 AAE Bof o] 4F-F
I} dxEs AE oA E, AwA s Soke] Ty R
HHe] W, Fakrgle) Yoy ¥3 52 Sz Alg
2o 21} Agzbe ov] 9l AF7Es] o)A 3by] o
9 7129 AFES AXEHE AAE By wded], gz
Yol g oyt 9o Ao Ay, dA2Ay Hy
ok il Abaell Bigt FAatEed Ak Ak f-842 A
Ae)z}ar A ztelc,

dubde 2 wFokst Hfofel FPHE g o}, =F
A A e FA 32 2§ o Foda) ] poke] ghae] o
A& 457} A=, B ek @A) oF vk = o]she Ayl b,
Wl ArpE(leukocytosis) 58 7 4L Heo|x vwF
o] 2 gk rRIZIA R TR Rl g Sk
Holn], CTY MRolA| % ofz}e] e} fo|alx] 97| of-Eo]
t}(13, 14). z2d, #abgzeddelde w5l 5 4R
i $- w2 AZHEE Ho|x, HFofe Aol A e
A HBo| HAEZEE Ho] ofxls] FhHe E X35 & F
elewla} 7l slch

o[ Aol §-dr|Ee] Af 2AFFEHE $olEA
#e AA HAAR e AEA RS Ryoh g AT, 2o
Z7E e Hog el P e vt 22 ARES
Hoj gale] w2 AlE ] oS o F U, F7v
Zeo] Bal= A Az A ghl A} o] Bol, wgefe] 759}
upstzbA 2 S5 we wh-Sell ahZ 3 wrp 2 5 YA 5l
B Rate] spab Aste] R ol f7t @ Ao 2 ArhE)

B ool a], AANE 24d9] A o Aol g Ht Al
3 7EnlE 1152 A4 HAAs) Ao e x84
o2y Ao AAa o] BrbFiivt A HdsbEE B
o] 7] ¢¥= kA MM A AFt M Boly HA e
uiAbe} T2-2AS W e W22 i3 A 2E
s slch v S™Al H Ao 2§ Al Rl M= TR A
Ab4) ¥ (astroeyte) 2] A5 (fibrill)7} ¢]4 34 (anisomor-
hic)e.2 Z4)5}e], sals 7 157 AAAZ} @7 A2
TR A5 Heb(15). AR RTe] T2 k% Aol A 1 A3,
7S BolT T17hzad Al A A 41& =g Kol o] i+
FA 8z uhe} ghol wuel & AHo| gr] ufiald], 17
T B7sln A4t o Ald R} E Bape] shile] FaatA] 7}
34 o o) obvkm e Al EY] Fke] Soiut =
A el H& SolulANt o|dE Mo g 2|5 A4 xe] <
Afroll ol M X Frle) B H-zle) ghate] Ajghir] w2
2 A7)

B ool oAl i M QdstEe] A9l Al WA e o
F AF7 L8 7 0452 Sx A4 FAF H Hpd o] H7al
F7pEw 0148ch 29 dl, 2L ol i HAW HApd e
Azke] wpge g <lgh AA3al £29) Wil fAe] gle
FHr} & AT E 77 W E) AL deA 9l
thH6).

off,

Ebisu 5(16)2 #itacddda 2464 4495 24¢
F4 a¥o] 2 AFHEEG Koo, o 1004 F4=]9] 1A
7lelx 2A41% 2 g Heohy o, olzldt A F417]
ol Al F5A 834 A AE79) 55, AL 8 (fibrin
clot) ] g4 Gelld 7]Qlstx, 7ol AEE A5 A2
& pE Y e AHE giel Ao A £ AT
oAl HEE 8l B o] T wfg B
A EAEE el gl o, ) & AE AR i ul
e AlEsdee} EAl= gl opelddeh dnby o2 EPI
71L& 238 olF-5(magnetic susceptability artifact)ol|
g wztsly) el (17), HEEe] AiAdre 22Uy
Hate] gabiat oz} 2] EFY deoxyhemoglobin,
ferritin, hemosiderin S-of] 21§ 7}3}-& el-2Ho|| % o
BY ke 7o Aol AAE B AT, HEEe A
FE Al )38 o Rl dla) =gte] 9iglond, Babel
ojgF A3 7w A alg-Eel 2§ zlala] o] LehgE A
7} et

HA A 8 A BjE A o) i Al
2 AabElc) vlg gabtazed Aol A Aab = Aol g A
2ol 4137 2u 5 o viebalQl ghate] A= Hrhet 4= gl
Q=|qh, e ik g A et AP g ulsiAl=
27| w-Zolch.

AEA 22, 44 A4, J5d, fdE, "erte] {7
w5 ghalibarod b o NS Hof, ofE A3t
74 kel §-88 A2 2 Azwr, 53] Hgake] Hte A
Ae7heg 1ol #ap} Gy 28 23 o Fokale] shd
of @& o] & Z1od gk 2elv, WA WEkE Rel
A s ubA A, 2R A3, ook A Y1, A
o] 58 A Z 7)ol w|2d)l AFFEES Kol YAl ¥ A2}
A et 5 A RS Bl siblEad ATt 2 A
Ho T Z Efo] Hx| ehoele}l Az, L ¥t vt
B3 e Ahux)

I
ot

T

1. Moseley ME, Kucharczyk J, Mintorovitch J, et al. Dif-
fusion-weighted MR imaging of acute siroke:correlation
with T2-weighted and magnetic susceptability-enhanced MR
imaging in cats. AJNR 1990, [1:423-429

2. Sevick RJ, Kanda F, Mintorovitch J, et al. Cytotoxic brain
cdema :assessment  wilth  diffusion-weighled MR imaging.
Radiology 1992; 185: 687-690

3. Chien D, Kwong KK, Gress DR, Buonanno FS, Buxion
RB, Rosen BR. MR diffusion imaging of cerebral infarction
in humans. AJNR 1992:13:1097-1102

4. Matsumoto K, Lo EH, Pierce AR, Wei H, Garnde L,
Kowell NW. Role of vasogenic edema and tissue cavilalion
in ischemic evolution on diffusion-weighted imaging:com-
parison with multiplanar MR and immunohistochemistry.
AJNR 1995;16:1107-1115

5. Marks MP, Crespingy A, Lentz D, Enzmann DR, Albers
GW, Moseley ME. Acute and chronic stroke:navigated

— 110 —



spin-echo diffusion-weighted MR imaging. Radiology 1996;
199 403-408

. Tsuruda JS, Chew WM, Moseley ME, Norman D. Dif-

fusion-weighted MR the brain:value of
differentiating between extraaxial cysts and epidermoid
tumors, AINR 1990;11:925-931

imaging of

. Tien RD, Felsberg GI, Friedman H, Brown M, MacFali J.

MR imaging of high-grade cerecbral gliomas:value of dif-
fusion-weighted echoplanar pulse sequences. AJR 1994:162:
671-677

. Krabbe K, Gideon P, Wagn P, Hansen U, Thomsen C,

Madsen F. MR diffusion imaging of human intracranial
tumors. Neuroradiology 199739 : 483-489

. Rutherferd MA, Cowan FM, Manzur AY, et al. MR

imaging of anisotropically restricted diffusion in the brain of
neonates and infants. J Comput Assist Tomogr 1991:15:
188-198

. Nakasu Y, Nakasu S, Morikawa §, Uemura S, Inubushi T,

Handa J. Diffusion-weighted MR in experiment sustained
seizures elicited with kainic acid. AINR 1995:16:1185.1192

. Bihan DL, Turner R, Douck P, Patronas N. Diffusion MR

— 111 —

14

15,

Ceist SoHZI X 9] SMZEE XPIBHYA

imaging: clinical applications. AJR 1992:159:59]1-599

. Ebisu T, Tanaka C, Umeda M, et al. Discrimination of

brain abscess from necrotic or c¢ystic tumors by diffusion-
weighted echo planar imaging. Magn Reson Imaging 1996;
14:1113-1116

. Chun CH, Johnson JD, Hofstetier M, Raff MJ. Brain ab-

scess. a study of 45 consecutive cases. Medicine 1986:65:
415-431

Wispelwey B, Decay Jr. RG, Scheld WM. Brain abscess. In:
Scheld WM, Whitley RJ, Durack DT, ed. Infection of the
central nervous system. New York, Raven Press, 1991:
457-458

Powers JM, Horoupian DS. Central nervous system, In:
Damjanov I, Linder J, ed. Anderson’s pathology. 10th ed. St
Louis, Missouri: Mosby-year book, 1996:747-84

. Ebisu T, Tanaka C, Umeda M, et al. Hemorrhagic and

nonhemorrhagic stroke:diagnosis with diffusion-weighted
and T2-weighted echo-planar imaging. Radiology 1997.203:
823-828

. Edelman RR, Wielopoloski P, Schmitt F. Echo-planar MR

imaging. Radiology 1994;192:600-612



ZYE 2|

J. Korean Soc. Magn. Reson. Med. 2:104—112(1998)

( Diffusion-Weighted MR Imaging of Various Intracranial
Diseases : Clinical Utility
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"Depariment of Radiology and Institute of Radiation Medicine, Seoul National U niversity College of Medicine
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Purpose: To evaluate the clinical utility of diffusion-weighted imaging by analyzing the signal
intensity of lesions in patients with various intracranial discases.

\ Materials and Methods: Diffusion-weighted MR imaging was prospectively performed in
randomly selected 70 patients with various intracranial discases. They consisted of 20 patients
with acute infarct, 21 patients with chronic infarct or small vessel disease, 14 patients with pri-

\ mary intracranial tumor, three patients with brain metastasis, five patients with brain abscess,
five patients with cerebral hemorrhage, one patient with neurocysticercosis, and one patient

\ with epidermoid cyst. The diffusion-weighted images were obtained immediately after routine
T2-weighted imaging on a 1.5T MR unit using single shot spin echo EPI technique with 6500

\ ms TR, 107 ms TE, 128 X 128 matrix, 1 numbcr of excitation, 24 X 24 cm field of view, 5—7 mm

slice thickness, 2—3mm inter-slice gap. The diffusion-gradients (b value of 1000s/mm?2) were \

applied along three directions(x, vy, z).

On visual inspection of diffusion-weighted images, the signal intensity of lesions was arbi- l
trarily graded as one of 5 grades. In quantitative assessment, we measured the signal intensity |
of all the lesions and the contralateral corresponding normal area using round region of \
interest (ROI), and then calculated the signal intensity ratio of the lesion to the normal brain
parenchyma.

Results: On visual inspection, markedly hvperintense signals were seen in all cases of acute
infaret, brain abscess, epidermoid cyst, and neurocysticercosis in degenerating stage. In all |
cases of cerebral hematoma, the very high signal intensity was intermingled with low signal in- \

- tensity. Focal very high signal intensity was also seen in a solid portion of the tumor in a

\ patient. The mean signal intensity ratios of all those lesions to the normal brain parenchyma \

were above 2.5. Gliosis, solid component of brain tumor, brain metastasis, and vasogenic

edema appeared isointense to the normal brain parenchyma in 71%, 64%, 100%, and 67%, re-

\ spectively ; the mean signal intensity ratios of those lesions to the normal brain parenchyma
ranged 1.15 to 1.28 and there was no significant difference among these(p ) 0.1). Cystic
cerebromalacia and necrotic or cystic portions in tumor were markedly or slightly hypointense,
and the mean signal intensity ratios were (.45 and 0.42, respectively.

Conclusion: Very high signal intensity of acute infarct, brain abscess, epidermoid cyst, and
cystic neurocysticercosis in degenerating stage on diffusion-weighted images may be helpful in
differentiating from other diseases that are hypointense or isointense to the normal brain
{  parenchyma. It may be especially useful in differentiation of brain abscess from brain tumor \
with necrotic or cystic portion.

Index words: Magnetic Resonance (MR), diffusion ; \.
Brain Abscess, MR ; Brain Tumor, MR ‘
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