SN ALTES o8 9] BF AV1THRLY DA E A A et
THeS S0 B : 4 49 AR 2%t 3] 314, 22} Wokoly 3 19, XA 19,

S Bt 1%

slice 4 253 (ZAAA| 7}

pud

= AR 319 om, 1.5 Teslad] A7)5H g4 AXE o] &slo] x| #
3 iz (susceptlblhty contrast) echo planar image (EPI) #hHog xdd
2 AAF 1.63%) 948 At H4AR= ¢

Kol
35 10
biol g 284t A

2 290 A1F 82 3HE 35 Z7HA A 15 liter/minE AW 27]9F £3l5o] FYUEEE )
Aok, 53" F%E& Magnetom Vision (Siemens Medical Systems, Erlangen,

Germany)®] VB31C Z&134-&

A e AzApele
difference map&

ol gelo] Abd:
(1218 W 79k $71(19-25 WAl AAD) Fo.2 WPrgdeh, 27] 2

So171(3-9 WAl A, aFo] Fol x
| 37) 23 ATl

Z-score 0.7 WA 1.028 3to] o]l JAZT XS ulEsio]
dojA, T1 ZAzgAol FHAIA 57 G4 odglr). FopRop 3x=

Z7}2 Gd-DTPAZ 0.1 mmol/kg FE3A F SU W02 BF A4S o] AL Fol

S W7 st vl @ik,

i} A S ol AR AR3kE ti= EPI ihHes 29 9] AUAtet 747 1efje] RofRof

W, H73A, Heug Seleld EF E2E dkedsle B A

lof|of Aha
AHE AT EE o] 83 A3H8 Uiz EPI w2
o] 7Fsstelgls A=},
N B
w9 A7 52 R DA FA A, B H7)5
Al B4 Hedd e dF Wy} 2 sicha g4 gith(1-3). o)
H HEF YrLE AT w2 g 7Hx) 7} o}, HIZdE o
o Al Hi A el #5 2H7] 34 94 (Perfusion

MRI)o] o] &5 glc} (4-8). A}7] & A4F-& o] 83 o] &
FAA Hh ol e GAd-DTPA #2 2945 S0l & d3|%
FH(first pass) G- o] &3t A3h& dix 27|39 94 (sus-
ceptibility contrast MRI) #Helv (4, 5, 9), #-%

inversion pulseZ spin labelling$ a}o] 221 ¢] ofA =19}

48 e 5 gloieh. Hopmopy

9] S8 5 Y2 CADIPA ool 25 A1 42 4 25ick

& 69 BE ANFYYY Yo =g

A}5pA o) (Magnetization transfer) & f1kalo] 222) A

AE7y HstE s AL ol 437 = 3t (7, 8, 10, 11). 144 ‘Jr
F A EHEAE 5H ¥7)5A] B ”H FRule Al
Abaegel Apo) 2 qlsl A7) T Aol A AT HIE fiete
7152 A7) 4 A (functional MR o & o] &5 3 9)t}
(2,3,12-14). A9 7154 J4L B4 o 715 S A 2
HYqo g 7ty /vt s 3lsle] AbaAm) A
Hoz ol AWMl oxyHb & B Adoz
deoxyHb-& 7H43}o] #}shg & xr} 7haste] | T2* Ao A
A Z7t Z71E B HARE o] 431 Aolt) (2, 3). o]} o] AbA
A7) g Aol A A ste] S8 J&E IR R Atk

A

FU2 7 A E whedste] A7) g Aol A A3 Aol F

mop
mﬁ‘. °1'~1

3
=
=

chgix}7 |32 2| aksk3| x| 4:113-119(2000)
lio].q.]ﬁ—_;_r olapiet XehakapAlastnAl
A 2000d 89 21, A ¥ 20004 129 10

FAAR : B4 (602-715) FARAX] AT BUAE 37 1917, Solujskrel AxbA st
Tel. 82-51-240-2982, 5368 Fax. 82-51-253-4931

- 113 -



B2 Aolebn 7o), s sFol et 9 BFAAY
WA F5AS daA B ATE ARslsn

CHat 2 Hhy

T o) HAF Aol A AR, 26, 284]) 2k 37 9 $At(mof
Bopy, FAHAM, H5otE #al 47 14)) & ALz 3l
©v 1.5 Tesla Magnetom Vision(Siemens Medical
Systems, Erlangen, Germany) 2.2 ¥ 9] A}3h& djx e-
cho planar image(°]3t EPIg}3hH) & 25lct. 44| A £E
2 TR/TE+ 0.96 / 66 msec, slice 7 6 mm, slice &
10, 824 128x128, FOV 210 mm, 948513, 1
3] A7 1.6 &, AL 2581 24, & A2 4022 3}
%ich. Baseline spin echo T1 742%34-& TR/TEE 420/15
msec, GAEE 23], AL 2 2.2 #%

atAbE obd vhA S 243 A 2 S deleH, AP
T Al AXY WY A FFHLENEH JAYS A
A 82 33 352714 44 15 liter/ming AW 279} &
=0} FEEE it

74} 3 442 (post processing)+ Magnetom Vision
9 VB31C ZZ2 g o] 43fe] ALTFA(3-9 MR oA, 4t
AEF F 271(12-18 WA 4Ah) 9k, £71(19-25 WA o:MF)
AL "‘r"‘r‘}i_"-“#, Z-score 0.7e14) 1.0 Abo] oA} of2| uti3}
o] AL A TAF ) AAATEAL] A FOoERE 27)9
%719] 4 4H¢& " difference map (8433t A1 94 & 3L,
o] & T1 Az Aol FAHAA A7 A4S 2Ren, AA 4R
o) AFA N E ¥ 208 AT} 285t RofRopd Al
%712 Gd-DTPA 0.1 mmol/kg s F%5AF F 5wy
AR AL o AT Fol 2F BF A v malgich

10

2 o

A A7 A, A
13 e},

& $o Fol AT ATE D2 EPT YO R 9 & BF

& 2 99l A4 A QAN 2715 F7100 319 £

g

Z

&3F A7 2 7 F2 A= Table

5 oddo] A3l ¥ o] FF oAt

o
=1
£ Qe A4S 5 oslen (Fig. 1), & A A & w2

Fig. 1. A 28 years old volunteer: On early phase(upper raw), activation signals are prominent at the surface of frontal
area; On late phase{lower raw) activation signals are increased, and extended to posteriorly and centrally.
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7Vl F2 #5 FAHY FHoAA Altste] 716 o AAZ &
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(Flg 3) sHpoEg Sl ?‘—inar EE| A7t W3hE ke
FHe| #4315 s FAY 59l (Fig. 4. =

Table 1. Scheme of The Study, and Relationship of Total Scan
Time, Study Number, Oxygen Inhalation Time and Study
Groups.

Time(sec) 0 5 10 15 20 25 30 35 40

i;:g)er 5 10 15 20 25

i?l)l(l)aflflg:trilon |—8 second to 35 second —|

G Pre-O2 Early Phase Late Phase
roups (study 3-9)  (study 12-18) (study 19-25)

Total scan time were 40 seconds, study numbers were 25 times
(each scan time were 1.6 seconds}, and O2 inhalation was done
from 8 second to 35 second of the start of study. The studies were
grouped as Pre-O2 (study 3 to 9}, Early phase (study 12 to 18) and
Late phase (study 19 to 25).

ohLopy BAe AhnFol e 3
PA FAL Fol 3t o2

2 943 A5t AR ot 33
P JI B i e R

39 49 27

A A= (Xenon) CTY, w3zl vk
o A wz 3
]

o]
G5 22 FHYLE o] &T A9
& F AT B Al @
522 Qld A A L2 o] 4H ], H el = AP T A
& o] &3 ¥ &) Fird A i Eol AdE 3 Qo (4-8).
o]l A Azh& tf & A7) 37 3 4 (susceptibility con-
trast MRI) ¥ Gd-DTPA 59 2942 Fo5te] ¥z
Aol g BAE R 21515 Wizt A3k WEkE T
el 0] 43k Zlolt). o] H|F o] £3le] HEH I YA F

Peem
oj_, _lhﬁl 2 OIN'

F ANt E FasiAY (4), A5 endarterectomy A
9 5 B4 W3 oy (5), HiAFY FES EE

A& X 9t} (9). £ Crossed cerebellar diaschisis 3
o) Rapid acquisition with relaxation enhance-

Fig. 2. A 26 years old volunteer: On early phase{upper raw), activation signals are seen at posterior parietal area, espe-
cially left side; and on late phase({lower raw}, activation signals are evenly distributed to whole brain.
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ume map)& ¢

AR A w5t} 7159 4t (10), o] & SAZ ¢ HEF W
o] 422 9)Z (blood oxygen level dependent: BOLD)
7154 A7l AT fAkRE ST AR 2 W5 9
& Alxstz 9ok (7, 11).

A H7)5A /e 45% S7beh AR AR e 16%T 5
7kled (1), o ¥/ Z7H59 Y A9 A 22 oxyHbe
& 2715 1 deoxyHb2 #H4dA H+=4, deoxyHb&
paramagnetic iron%. oxyHb< diamagnetic oxygen

Fig. 3. A 65 years old patient with a-
cute infarction by right middle
cerebral artery occlusion(high sig-
nal intensity on diffusion weighted
image, left); Activation signals by
oxygen inhalation(right} show dif-
fuse uneven pattern and activation
N signals defect at right middle cere-
bral artery territory(arrows).

Fig. 4. A, B. A 60 years old patient
with meningioma; Late phase im-
age (B) show marked increased acti-
vation signals especially anterior
margin of the tumor (arrows) com-
pared to early phase image (A).

bound irong 7FA 1 1222 deoxyHbd 74 vlA A
Z(microscopic field) 4] ¥+t (inhomogeneity)& & &
stoz x3hg Anprh Aase], T2 d4elA A37t F718tA
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o} Ab4A] o2 A 557 BFY 5 o (2, 13).

AF2 9] kgl A (paramagnetic) A2 & o] &3¢ 79
37) o)At A B FHsAY (16), dipyridamoleds F4314
el gxkauk A 244 3 (deoxygenated blood)$

.c
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Fig. 5. A 43 years old Moyamoya patient; Activation signals{upper raw, late phase) by oxygen inhalation show similar
pattern(even less confluent) with the image of perfusion map(lower raw) by Gd-DTPA injection. Note increased acti-
vation signals at left temporal lobe{arrows) which is suggesting of hyperperfusion state.
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Perfusion MRI of the Brain Using Oxygen Inhalation
Sun Seob Choi
Department of Diagnostic Radiology, College of Medicine, Dong-A University

Purpose : To know the possibility of clinical application of MRI using oxygen inhalation as a perfusion M-
RI.

Materials and methods : Two healthy volunteers and three patients of one moyamoya disease, one acute in-
farction and one meningioma were studied using a 1.5 Tesla MRI unit. Oxygen (15 liters/min) mixed with
room air was given using face mask from 8 second to 35 second during the study. Images were acquired
25 times {scan time per study were 1.6 seconds) using susceptibility contrast EPI (echo planar image) se-
quence. Difference maps were acquired by early (study 12-18), and late (study 19-25) O2 inhalation im-
age groups minus pre-O2 inhalation image group (study 3-9) with a Z-score of 0.7-1.0 using VB31C pro-
gram of Magnetom Vision. The resulting perfusion images were created by superimposition of difference
maps on corresponding T1 weighted anatomic images. On moyamoya patient, similar perfusion images
were acquired after Gd-DTPA injection, and compared with O2 inhalation perfusion images.

Results : The author can get the perfusion images of the brain by oxygen inhalation with susceptibility
contrast EPI sequence at the volunteers, and the patient of moyomoya disease, acute infarction and
meningioma. On moyamoya patient, perfusion images with O2 inhalation are similar with perfusion im-
ages by Gd-DTPA injection.

Conclusion : This study has demonstrated that the susceptibility contrast EPI by oxygen inhalation can be
used as the clinically useful perfusion MRI technique

Index words : Brain, MR
Echo Planar Image
Image processing
Perfusion study

Oxygen
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