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Fig. 1. MR imaging 2 hours after in-
duced intracerebral hemorrhage on
EPI and other MR sequences. a. EPI
(scan time 54 sec, TR/TE 6000/100)
shows the high signal intensity (ar-
} rows) in the right posterior brain. b.
FLAIR (5min 40sec, TR/TE/ TI
1000/143/2200) shows the high sig-
nal intensity (arrows) in the right
% posterior brain. ¢. FSE T2 {4min
48sec, 4000/96) shows the high sig-

nal intensity (arrows) in the right posterior brain. d. SE T1 {4min 7sec, 420/8) shows isointensity {arrows) in the right
posterior brain. . GE {4min 52sec, 500/25) shows slightly low signal intensity {arrow) in the right posterior brain.
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Table 1. Comparison of CNR in Various MR Sequences 2hours
after hemorrhage

FLAIR EPI FSET2 GE SETI

{Lesion/normal)
CNR 1.725 1.441 1.002 0.438 0.223
Pvalue* FLAIR >0.10 <0.01 <001 <0.01
EPI <0.01. <0.01 <0.01
FSE T2 <0.01 <0.01
GE <0.01

*: Wilcoxon-Ranks test

Fig. 2. MR imaging 1 hour after in-
duced intracerebral hemorrhage
on EPI and FSE T2

a. EPI b. FSE T2

EPI {a) and FSE T2 (b} show high
signal intensities (arrows) in the
right posterior brain.
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Fig. 3. MR imaging 30 min after in-
duced intracerebral hemorrhage
on EPI and FSE T2

a. EPI b. FSE T2

EPI (a) and FSE T2 (b} show high
signal intensity (arrows) in the
right posterior brain.

o4 A3} T s Al o] Fr-gk £-of gafol o34 H-$5
Al ®le} (9). webA T1 7244 4+= oxyhemoglobin®] &
o] grekol W& AL ubedste] AN vl wsle] FEs A
S ABAEE Rolv T2 7hF At A= T2 @& 287
Wobr F& A ER RolA Hr) (10). £ 744 SE T1
A 23 23 e A7t 9712 Ao Ww g
gl 5 %i‘iii“%, Aol #4025 CNRe| Ald wote
)

3
GE cd2ellA o) 28 Wl e A4 HA -6 vl A A5
TR Bgon o) oxyhemoglobm‘ﬂq of 23 41ed ol+= de-
oxyhemoglobine] T2 ¥&% o7 1 37} GE 340
Al ZA et 7] whito)ct o]t S EE 2HY RE W
Aloll A Fd 8HAl Bol=d] o]= GEdAte] 39 S E
Zgte]o] ol 2] AR A Al = 7 A 2}
& 359 S Jebly] ftolet A7z} (8). whebA
GEM“"“H T1 7z Af Rt B & 7 35}17] 7} 8-o] sk wk

S8 A7 Aol whE A A3} e Afol7} Glri= vh o]
3lch FLAIR A S $lolH g8 2 AL T2 5315
et Aol RR A5} v = FSE T2 72 A & 1 4l
37 =2 Vel FLAIR Aol M e 7] B9 Asge s
A A 7]7] dFoll CNR-> FSE T2 %4z 348 ). 1
v FLAIR 947192 9343 5 A 7ke] FSE T2 &9 4ol

Bl3fe] e A2 i fo] EPI 718 R} 6ul] o]} Aej A&
g & & aste S Aol A= AHidsA

EPl= 7255 A& A2 i e7t oo ol o o
A1WE A e gl e oz YE o] st 2 ol Fell 4]
5 EPI= thAl 712 9] dak7]s ol 4] dAbe] of o) Alste] A
o AL 7hg vk, eyt 234718 FY WS Aedle
CNRe] 713 FolAl A2+
A 4590, 2 nR dyeAel o AAE e AgH ol
o];q u]- CNROI g Ao]—§1l_:7 =3
Al &8} A| 215t sfo] °]¢ 3t &
= ‘é’r’il%"’ﬂ g E"J%%
gt Al % A F-&-31A A
oz} sbF o] o} sl E o] W

F[‘

- 170 —



Aol HEHE fAF] I 24 ke 2] A 7]l A A
3 SE T17 32934 , 4+ FLAIR®
4% BPL % EPI7h A8 5 Al 7ke] /b mhzai ) A ztd
7} e} A ek 1 7)o ~] 23 9

5 9]
EPI7} o}A 742 = 85} 9]0 s -ahaiql A4t A& He
di= od Ae] Ho) Wojxlchi= A g o] glont | A4} 4l
oh8 98k o5 B oAl Abe7E vwkA] ZlAbel| & 27} <bE
gt A 4% 5 ol sH oz YzhE ] o]ef HE T B

rkﬂ

77} 4o ste)e 42 FLAIR 9AE 239 780
Sghor o AHEl S A|7bo] Al ek o] et

1.Yoon HC, Lufkin RB, Vinela F, et al. MR of Acute subarach-
noid hemorrhage. AJNR 1988; 9:404-405

2.Noguchi K, Ogawa T, Inugami A, et al. Acute subarachnoid
hemorrhage : MR imaging with fluid-attenuated inversion re-

il =24 &6l

covery pulse sequences. Radiology 1995;196:773-777
3.Edelman RR, Wielopolski P, Schmdtt F. Echo-planar MR imag-
ing. Radiology 1994;192:600-612
4.DeLaPaz RL. Echo-planar imaging. Radiographics
1994;14:1045-1058
5.Kim SG, Hu X, Adriany G, Ugurbil K. Fast interleaved echo-
planar imaging with navigator: high resolution anatomic and
functional images at 4 Tesla. Mag Reson Med 1996;35: 895-902
6.Coene BD, Hajanal JV, Gatehouse P, et al. MR of the brain us-
ing fluid-attenuated inversion recovery (FLAIR) pulse se-
quences. AJNR 1992;13:1555-1564
7.Noguchi K, Ogawa T, Inugami A, et al. MR of acute subarach-
noid hemorrhage : a preliminary report of fluid-attenuated in-
version-recovery [FLAIR} pulse sequences. AJNR
1994;15:1940-1943
8. Pauling L, Coryell CD. The magnetic properties and structures
of hemoglobin, oxyhemoglobin, and carbonmonoxyhemoglo-
bin. Proc Natl Acad Sci 1996;22:210-216
9.0sborn AG. Diagnostic Neuroradiology. St.Louis: Mosby,
1994:166
10.Bradley WG. MR appearance of hemorrhage in the brain.
Radiology 1993;189:115-116

171 -



#Ez| 2|

J. Korean Soc. Magn. Reson. Med. 3:167-172(1999)

Hyperacute Intracerebral Hemorrhage : Comparison of
EPI and Other MR Sequences

Jeong Hee Kim, Ok Hwa Kim, Jung Ho Suh, Yong Sung Park
Department of Radiology, Ajou University Medical school

Purpose : To evaluate the detection rate of hyperacute intracerebral hemorrhage in echo planar imaging
{EPI) and other MR sequences.

Materials and Methods : Intracerebral hemorrhage was experimentally induced in ten rats. EPI, fast spin-e-
cho (FSE) T2 weighted images, fluid attenuated inversion recovery (FLAIR), spin-echo (SE) T1 weighted
images and gradient echo (GE} T1 weighted images of rat’ s brains were obtained 2 hours after onset of in-
tracerebral hemorrhage. EPI and FSE T2 images were additionally obtained 30 min and 1 hour after onset
of hemorrhage in 3 and 6 rat, repeatedly. For objective visual assessment, discrimination between the le-
sion and normal brain parenchyma was evaluated on various MR sequences by three radiologists. For
quantitative assessment, contrast-to-noise ratio {CNR) was calculated for hemorrhage-normal brain
parenchyma. Statistical analysis was performed using the Wilcoxon - Ranks test.

Results : EPI, FLAIR, and FSE T2 images showed high signal intensity lesions. The lesion discrimination
was easier on EPI than on other sequences, and al.. PI showed higher signal intensity for the subjective
visual assessment. In quantitative evaluation, CNR of the hemorrhagic lesion versus normal brain
parenchyma were higher on EPI and FLAIR than in other MR sequences (p<0.01). There was no differ-
ence in CNR between EPI and FLAIR images (p>0.10}. On MR images obtained 30 minutes and 1 hour
after the onset of intracerebral hemorrhage, the lesion detection was feasible on both EPI and FSE T2 im-
ages showing high signal intensity.

Conclusion : EPI showed higher detection rate as compared with other MR sequences and could be useful
in early detection and evaluation of intracerebral hemorrhage.
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Address reprint requests to : Jeong Hee Kim, M.D., Department of Diagnostic Radiology, Ajou University Medical school.
San # 5, Wonchun-dong, Paldal-gu, Suwon, 442-749 Korea.
Tel. 82-331-219-5826 Fax. 82-331-219-5862

-172 -



