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Cerebral Activation Area Following Oxygen
Administration using a 3 Tesla Functional MR Imaging

Eun-Hoe Goo’, Dae-Cheol Kweon™

ABSTRACT

This study aim to investigate the effects of supply of oxygen enhances cerebral activation through increased activation in
the brain and using a 3 Tesla fMRI system. Five volunteers (right handed, average age of 21.3) were selected as subjects for
this study. Oxygen supply equipment that provides 30% oxygen at a constant rate of 15L/min was given using face mask. A
3 Tesla fMRI system using the EP1 BOLD technique, and three-pulse sequence technique get of the true axial planes scanned
brain images. The author can get the perfusion images of the brain by oxygen inhalation with susceptibility contrast EPI
sequence at the volunteers. Complex movement consisted of a finger task in which subjects flexed and extended all fingers
repeatedly in union, without the fingers touching each other. Both task consisted of 96 phases including 6 activations and
rests contents. Post-processing was done on MRDx software program by using cross-correlation method. The result shows
that there was an improvement in performance and also increased activation in several areas in the oxygen method. These
finding demonstrates that while performing cognitive tasks, oxygen administration was due to increase of cerebral activation.
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o] el gt ARl AT FAA HE HTHYY] 5 YAoR HolF v AFAA A ¥ oltt(Binder,
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0l ek H9de GRS dohla, H9le Est 2. A QI Hit
of Ao ARt FhEE HA AT Ropolrh (T
3], 2003). Bl FFAQ 7154 A IE ©18s
W Qletg} 7] 7lee] Ashet o, st vk B AT g8 A8 oAl FgHow Aas FH
& o} o9 Wel AApt 7ksstod, 47101] Bl 715 siolan W 7% A 7S Esbe] gutd Qlx|o] WalE
A A7 e A g A9TE SR8k T, AzE 4 gl Awe A3 Azl 9 AAYF @) o)
2000). g datel el E A AFoRTE ¥ V)5 @45
Abaais U7 AlAl B GAlggel AEHl 20, ogele) Ae o Abk FQ] A Q) T ATHE

¥ Vel Tad d¥s s FFRAEAE AL B wgs sdeia, 59 9A A9E dgus o] fa)o]
of 7b¢ gket ZAolw, FHE Ak F94e] Ashkes 7 B3 Zejo] 3 93t}
g, 7194, Al o9 S H 719 WEE xedig
(Fujiwara, 2001). &= F9E2 1743 7] 7L 9 2.1 AlE M7 U upH
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Fgo] FdEw 1 919 s HERF g oAbt

A 58 HAAE TR St aFIAe) A
29 Fo] TR AMS Z 4EA] 93 (Horwitz,
1995), w3l W QA A4t Akagl 1FFA Tl
A&e}A] o} WASITH= K7}t Itk (Eustach, 1995).

Qo] Alh FH ©@olE 7|8 u%h o] F7b
AA3] 71k (Moss, 1996), #HA] FHoME Abx &
9o HhSAIZke] Wl v B aE 31 91t (Scholey,
1999), o] AT & A A2 7154 AEH G IHE
o]ttt

S Aol 9Roln o] Akt 30% 1HEG 37]
Fo] 21% ¥/t 81 A7 Seel ofmk wakE v

7ke] vlaelA skl Atk R0l 33 AT vy 57
o] FAAQ JTS nHt= BuE (<A, 2003),
TEES] Ak Fael ity A3} Al dis AT
7} A=A, 2004). Ak TS 0] E3 A3hE Uiz
echo—planar imaging (EPI) W& #A8sfo] o] &7 =}
718 QS Agste] ATst AL Qo ol A
A¢2] 1.5 TeslaolA] A3 RAATHE T4, 2000).
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Ao AFEH A2 3.0 Tesla A7]13H A4 717]
(Signa VH/i, GE Medical System, Milwaukee, WI, USA)
oA &) 75A Gds skl Ast AL A As
(gradient—echo) ?1 EPIE 53134

GAt A Fo|lA TR/TEE 3000ms/50ms, <% Z+ 90°,
FOV 240mm, matrix size 64X 64, slice +7] 6mm= A}
23t 7|3y diolelE Atk oju A8H LS
4—channel quadrature head coil& AFg-3sko] GAHS F=
3T

s Gd= flstel 2D T1 spin—echoolM <] 47d
¥+ TR/TE 500ms/8ms, %< ZH 90°, FOV 240mm,
slice 7] 6mm, matrix size 256 X 1925 A3} 12
3D inversion recovery prepared spoiled gradient
echo(IR-SPGR) ¢] TR/TE¥ 5.5ms/1.3ms, %% 7+ 20°,
FOV 240mm, slice 7] 1.4mm, matrix size 256 X
1922 3} F4S A (&£ 1)

¥ 1. Pulse sequence parameters

Pulse TR TE FOV  Thickness Matrix Flip
Sequence Angle
Gradient

s < %
Echo EPI 3000msec 50msec 240mm  6mm 64x64 90
2D T1 SE 500msec  8msec 240mm  6mm  256X192 90

3D IR—-SPGR 5.5msec 1.3msec 240mm 1.4mm 256x192 90
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FlatdA Gde f5sgnt 2 itk s FX
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A=Y
S S P
ug A9k Ak sh 8%
shck

4% ol

Tekrg AP0) Qa, BAYIE g e e 2
Aol 3l AJTET) QT 28 Yol LA
214D E o B Ae] Felsain.
2.3 4 &S 2 ClolE EY

EPL 7ol & 20709] wtel dhajo] 967)9] &
AT AR ANHYE A9 2 719 12

7, W] el S ARl o o) 9

G

7)(rest) 24%, A7) (task) 24%% & 4% 48% F99)

Alzro] 2QHATH(1E 1).
8
Task  Task  Task  Tesk  Task  Task
105 |Rest I5L‘Rest‘15L‘Rest‘l5L Rest‘ﬁL‘Rest‘wL‘HesT‘I5L‘
Prearalion gt === vm = emrmrmimsm e »
Oxygen Administration

Fe 3t fMRIS| mi2qCt

oo

o B4 9
gato] AsAwe} As HskE EAEE 2 A
oA 7HEet MRDx £ZESo] L2738 o]g3sle] %4
aSith ¥ B J9S =48t a] 919 SAIA A U

© % cross—correlations #-&3}c}
A L2 o] A AL QEEo] Al wlgke| g

o} BES HASRAL, Ak 29 v 9] T AP
3 909 BYRE T4 £F 1F0R B,

Cross—correlation $H o2 Fx|719F 479 7153
A7 5G] del2A wo]= A (subtraction) &
o] &3to] AastA] k& el Ftoln(Td 2), FAIS
24719 xo|zg FHPHORE Adste] wo|=E A A

FH S BolFa v (1™ 3).
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JB 2. FATISH BA7I9] OIXE Zak SR 92 M.
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J8 3. {FAI7I2t 29719 0|8 2ty et JEl
2.4 B d
A e g, gaE 0w AR 3 B
e AERE ek e ke o] AEE & it

A& 75 W3} A7) (percent change in signal intensity;

PCSD % = [EAst(ita %) — FA71 Ak vl5=9D)] /
FA 7] A4 vlF)) X 100 (1)

Al$ 7% (signal intensity; SI) I7|+= dA-55F 9
93 BE5EF 99e e E st 4449 w4
WS AAAoE G443t Al T gYo=E wHe A4
22 9] Qb Fte] g3t Ak - Fof dAs B o
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3.2 1 5% welFE By Jolo] massin
Ak TS A 7Y T ARALEFFF G et 3
F AFHE WE 719 ATHEE 05T G QA
QA £F el A 7S 19 Aol ehie 452

A FY AT RRE ESFE oY
 AFE A FH719 G719 B = Ak 3

1= p<0.000191A4 2ka 9 Aell= 1 Mo s Wst 3719 AE7 oA paired student
T4 Folli= 1.26%°19 . A&7 ofA= p<0.0001 114 t—testollA EA4

N

- Aol Atk (p<0.05).
Ak 9 Hells 15801901, Aka F+Y Fofl= 17152 A 9 Ay =9 39 Jay) g = E vjws) B3
Z7FIAthH (A 2, 3). TY Y o] #AA FoolA AgHeR F o Ash
ANEAEE Kol a, 129 time series datalA]
B2 M4 7Y HO YRRSSEF YA ME U= ATAETE Ak 9 Aoz 150014 CIH 4a),
Case Finger Signal PCSI Rest Task Y Felli= 1908 AT (IE 5a). Ak T4 A9 Ak
Tapping  Intensity T 9 A A s Fssie W, JERE
. Right 150 1.38 8365.88 8251.93
Left 160 0.84 8994.2 9070.04
5 Right 150 0.94 8729.96 8812.08 s!
Left 125 0.86 9186.69 9265.75
5 Right 160 1.09 5746.82 5809.63
Left 145 1.19 7486.22 7575.43
A Right 190 0.62 9579.16 9639.38
Left 185 1.33 4359.12 4417.32
s Right 175 0.96 5277.2 5328.2
Left 140 1.42 7291.61 7395.59
Mean + SD 158 1.06 7501.68 7556.53
+2043 £0.26 +1813.1 +1810.72 0 20 40 60 80
(a)
E 3 M2 59| 0| AA2EEE Q%o M YE
Case Finger Signal PCSI Rest Task
Tapping Intensity
. Right 190 1.60 8683.69 8823.04
Left 180 0.94 9088.18 9173.75
Right 160 1.10 9040.30 9140.02
2 Left 130 1.36 7804.46 7910.71
5 Right 170 1.36 3559.11 3607.67
Left 160 1.39 9070.73 9197.28
A Right 200 0.70 9143.42 9028.21
Left 185 1.34 2285.64 2316.48
. Right 190 1.29 6038.15 6116.13
Left 150 1.49 6872.17 6974.76
w8 s maw
(b)
A TR ARG 9 7h S YRS R gg 4 ua 9 Hol 4B bo) G4 MAIZHCOEE 0|8
ANEA 0% qha Fulo] BIEZ o]Fo] 9 2L Joirix] B NBZE(2), YRS SO 0fE FaHb)
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Atk s =9 ?]7]' zZ S84 oW HY It
9] 71524 A} 1 (Pinheiro, 1976), & 94X F3l=
A A= 1S F8 HAPE "EE = silence picture
name WS #@lsphd = Zolt) 1 2o &% (motor) 7
AtellA, FA o] 3= vol7) W ke A= vkl
< Al skl @471 A1 FA717F B2 single-
event A& FHatol st AAE & 7t lTh

8] 75 A eE e A HEkE o] st
=422 A GA3E YR mdsHE 21024 1990d
2 AEHo gith A FE s o838 W Vs
2 oJ2del el Ay e oR I blood oxygen level
dependent (BOLD) ¢} % (inflow) &¥7} AtH(Owaga,
1990).

5 A TRRFRe MR BEHS A7 FHY

o o

ok
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28] Als WztE YeRyo] olF AlZtslete] Kol = v
Mo BOLD &7} A5 go] Hrh,

£ A¥elxE BOLD &3%& o] 8331tk BOLD &¥+=
HEF STt mE Ak 59 Fe SV 2493 34 =
Zlo] AR AT sh= 2kawE TR il &
A 9 AT Ao w EFelvt HEA Y fE A 74]4
23| 2229 (oxyhemoglobin) 55 Z7HA7]1 A
Ao g g=A)s| 224 (deoxyhemoglobin) & &+ 7+
A3tk o]E2o|th HEZAIFRIENLE A EAolER
o9 Zta: & X}E}g(magnetlc susceptibility) &3%= 7+
2AA T2 BZxFANA AT T s

AbaE A7 *.-—117‘]% Bl Aba gl A
15L/min ¢ Fox A3 Fofxke] hd mpaz H-9lo|
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=S Sk 2 &
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st S

o3

PN
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W23 7+ gt ol 715 H MR @7dS o] 88 <o
7152 HAS AA: Wada AAFeFe] Wi, bfelel o) 83 %),
42,721-727, 2000.
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