=4 7{o|9}s} 8o
=UA C

Azl - Fciyy - ™ - > &' -

ZIEk: FLAIR MR A3
CTefel Hlm

ol - oois" -

UBH - UL - USYE - OIS

25 : FA Avlaksl 289 Aokl glo] CT9 vlZsle] fluid-attenuated inversion-

recovery (FLAIR) MRe34+e] §
CHA 9 g« 3 WAl 39 ool ]

A%kt 39

9] 489 o] 7+ 2] w2 CT FLAIRGA A Zdo] Hol&= AEE
29)9] A5E TRl Frleigich. = o5 287 HAs =T
stof An]alsl F7ke] WAE ZHE
gl A ;gg._\;_a

1(E8 2, 2(5=13
354 2] FLAIRGARS vl
7%, FLAIRG A vl E, Bol=

1} : FLAIRGBollA F4 Anlsl 282 BE

842 kst #13iet. .
2z CT9} FLAIR MR4-& 27 9% 2849 4
AE ooz sigi). Auletet F7-ES AT, Au|$A2AT TRz, 59

0E4 ),

g 7R £¥9 55 A4S
kst
FAjoll A HH o} HAA Kl n 4% 7}

=5 2ol 100%9] 275 Bt CTeh vlasted #2(1.11£0.80 vs 0.70+0.83;
p(0.05)%+ & ‘:9}(1 41%0.74 vs 0.78+0.80; p<0.05)°ll4] FLAIR%Ge| CTEL} FAIH

2 F oA
R

7$9} F5ote] 298 Ankebzv] CTHL}

N E
£ $2 A4E A2 EZER 3] MRE 2
Ha73A A%< Avel Qo] CTRT S5t T2t B4
Avee 298¢ EQE 34 A 289 AwdE 17

d SN

MRET -?‘*’FZ} Aoz 424 slen (1, 2) CT7 444
g o2 AMEHT Y

H 7H“"51°1 S8 A AMEH I 90E fluid-attenuated
inversion recovery (FLAIR) MRY71E & w3 Fde A
SAEE GeiAY oS G oz 7|Ee] T2RRE AR
o} SR A W Ade] §43 Aoz BuHn
Aem (3-5), T1 ¥ T2%2294< X33 71€9 MRY37

3tieh, FLAIRG A lA Avatst
Aol 100%2) NLE, &
AE : F4 7vlwhe}l 99 Fholl FLAIR MRAA-L w9 -850,
St}

o= 1 Agkd] 3

37 2T FEE JIFEeE Av|est
EE ¥y},
53] 99 o] &)

o2 Zdo] oY 34 AvHE} £ A ® &
g Aoz Hu¥w Ut (6-9). :LEM 71&e] AF50] A
9 &AL Ao 93, Y FAEE AV, ofF
7l 2 BN 2R X3 73%7} Btk ol Rika
CT9+ FLAIR MR FAld A& 4] g4 Anwst &
3 A2 Yo CT9 vlastyd FLAIR MREAY 84
< HrkstaA stgict

(o oE

O_u

CHat 2 g

19999 7T€RE 20013 4¥7HA AvigE €2 g
gz F 3¢ oY FA7]d CT9 FLAIR MRYEAS &
AAY 28 & ez ST AUt 99, A7} 199 ¢]

cHetxl7 |3 Mol nbebE|x| 5:149-154(2001)

SIoheta e A2

*S ot ojgufet ARt

Stz o|zofer AAs)otea

H4:2001d 749204, A<:2001d12498Y

TR HoliA, (780-350) ARHEE BFAl A4s 1090-1 3 tidha 25y

39 AT

Tel. 82-54-774-2519 Fax. 82-54-774-3588 E-mail: pcom@dongguk.ac.kr

- 149 —



B
e
g
o

o dHEEE 24xﬂoﬂx1 TIA7AA 37 51.64 A0
: gA CTOM EOIL 7M +at
og_ =10% Il

LFAAR & lo}@'v} 27‘1‘4 W}OML CT
e, Uz 182 34 {502 MRS |4 A
¥ FLAIRGA A An2sl 28o] 9algo] CTE AY
T3t 239 Y& AN 29 ol 24011 U A& 94

=
1)
Q‘L
i
ek
lo,
R
av

R
=)
b
lo
o
rE
o
N
Hw rl

Moo 2y 1o M o
rQinmb

o

o
ox
©
n
ﬂd
~
>
o
k%)
Y
5o
%0,
=
N
or e

2 A9 TRl S X
17989 At E 627t o)WY 2FA 7l MRAAS
o CT MRAAL Ato)g] A7+ 214 & 3

Bt 10A17e1a, 1 % 1Y o7l 2490l qint.

MR+ 15T 23%¥ 7]7](Magnetom Vision Plus,
Siemens, Erlangen, Germany)& AM2-3l9im, AHTA 5
mm, AU 1 mmE FAHeR ’\7“0}"5‘3} TR 9000
msec, TE 110 msec, TI 2500 msec, matrix number 150~
200x 25623t §4 FLAIRGAS 9%en A8 S Al
49 A W 2% o]AY. CTE HiSpeed Advantage
(GE Medical Systems, Milwaukee, Wisconsin, U.S.A.)
E AMEste] ZGAE FYEA &S AHdA 7 -10 mm AT
A, 6-10 mm HA o2 Mo g A8y},

CTst FLAIR MRS $3202 24atqch AFus
= H2F(cortical sulei), A¥$2YF(sylvian
i E(suprasellar cistern)9 ¥ F 92
(perlmesencephallc cistern) & ¥ &3l 714 Z(basal
T5%(posterior fossa)? 432 Vo] Hrls)

fissure),

cistern),

Fig. 1. A 33-year-old man with a-
cute subarachnoid hemorrhage
(SAH) caused by aneurysm rupture
in the left middle cerebral artery.
Unenhanced CT scans and FLAIR
images were obtained 1 and 3
hours after ictus, respectively.

a. CT scan at the basal cistern level
shows high density SAH in the
suprasellar cistern, perimesen-
cephalic cistern, anterior inter-
hemispheric fissure, and bilateral
sylvian valleculae.

b. On CT scan at the posterior fos-
sa level, it is difficult to detect high
density SAH.

c. FLAIR image shows high signal
SAH in basal cisterns as seen on
CT.

d. FLAIR MR image reveals high
signal SAH obviously in the pre-
pontine and cerebellopontine angle
cisterns bilaterally.
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7F ATk (Table 1). FF949] A5 CTAAE 71AF9 F74
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FLAIR MRl M Arnatsl 271e] 243 ZEE 7]E0
Z Avlgtel 289 EA FFE HUs AN T HY ot
A BE7F A8 grlste] 100%9] 94 %, Solxg At
A RIeg B,

——L

l

280 CTUEE 829 AUz FYe g9l 93}
of 2 H0, FE 7

Table 1. Mean Scores|+standard deviation) of FLAIR MR Image
and CT in Detection of Acute SAH.

CT FLAIR P value
Posterior fossa 0.78+0.80 1.41+0.74 p<0.05
Basal cistern 1.414+0.69 1.5940.63 NS
Sylvian fissure 1.48+0.64 1.59+0.57 NS
Cortical sulei 0.70+0.83 1.114+0.80 p<0.05
Overall 4.37+1.93 5.70+1.89 p<0.05

Note. - FLAIR = Fluid-attenuated inversion recovery,
NS = Not significant.
Statistical analysis by Wilcoxons signed rank test.

Fig. 2. A 42-year-old woman with a-
cute subarachnoid hemorrhage
(SAH) caused by aneurysm rupture
in the posterior communicating
artery level of right internal carotid
artery. Unenhanced CT scan and
FLAIR MR image were obtained 2
and 4 hours after ictus, respective-
ly.

a. On CT scan, high density SAH is
not definite in the cortical sulci of
both cerebral hemispheres.

b. On FLAIR MR image, high sig-
nal SAH in the cortical sulci of
right cerebral hemisphere is clearly
demonstrated.
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Detection of Acute Subarachnoid Hemorrhage:
Comparison of FLAIR MR Imaging with Unenhanced CT

Won Jin Choi', Dae Seob Choi', Joung Hae Kim’, Soon Kim!, Hyeon Kyeong Lee?,
Yeon Hee Oh', Seung Hyeon Kim', Sung Woo Lee!, Wook Nyeon Kim?, Kyu Chun Lee?

‘Department of Radiology, College of Medicine, Dongguk University
“Department of Neurology, College of Medicine, Dongguk University
*Department of Neurosurgery, College of Medicine, Dongguk University

Purpose : Our aim was to evaluate the usefulness of fluid-attenuated inversion recovery (FLAIR) MR
imaging for detection of acute subarachnoid hemorrhage (SAH) compared with unenhanced CT. .
Materials and methods : We compared FLAIR MR images with unenhanced CT scans in 28 patients with
acute SAH. Findings of SAH on CT and MR images were graded as O (absence), 1 {suspicious), 2 (definite)
in the cerebral sulci, sylvian fissure, basal cistern, and cisterns of the posterior fossa. We also compared
FLAIR MR images of 28 patients with those of 35 normal subjects, and then the sensitivity, specificity,
and diagnostic accuracy of FLAIR MR image for detection of acute SAH were calculated.

Results : FLAIR MR image was superior to CT in detecting SAH in the posterior fossa {1.41+0.74 vs 0.78
+0.80; p<0.05}) and cortical sulci (1.1140.80 vs 0.70+0.83; p < 0.05). There was no significant difference
between FLAIR MR image and CT in detecting SAH in the basal cistern and sylvian fissure. The sensitivi-
ty, specificity, and diagnostic accuracy of FLAIR MR image for detection of SAH were 100% in all.
Conclusion : FLAIR MR image is useful in detecting acute SAH, especially in patients with small amount
of SAH or SAH in the posterior fossa.

Index words : Brain, MR
MR, subarachnoid hemorrhage (SAH)
Magnetic resonance (MR}, pulse sequences
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