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Fig. 1. Diagram for reduction of task duration
(a) Example time course of reference task. (b)
Shortened time course by removing striped area
on (a). Two volumes per cycle were removed.
(c) Shortened time course by removing striped
area on (b). Two volumes per cycle were re-
moved.
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Fig. 2. Example time course in the primary motor area (MOT) and the
activation map (CER : cerebellum)

The number of activated voxels were reduced according to 7 decrease.
The activated areas were disappeared at t=72s (r=£=9s).
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Fig. 3. Changes in the number of voxels (Vn) in
the MOT with different 7

(a) The personal data of the minimum fluctua-
tion of the number of voxel. (b) The personal
data of the maximum fluctuation of the number
of voxel. (c) The average for 11 volunteers.
[ ] indicates the sign of a subject, [Z(11)]
shows an average of 11 subjects. The marks
(@), (%), and (A) indicate 4 sets, 3 sets, and 2
sets, respectively.
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The designations are the same as in Fig. 3.
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Table. Various Parameters of the Regression Line of
the Data for Healthy Volunteers (Figs. 3 and 4)

MOT CER
Voo a 1w R?Z Vo a 10 R?

5126 30.3 71 0.89 497 4.7 133 0.70
1243 75 75 091 455 3.0 89 0.91
1716 9.9 66 0.84 107 1.2 148 0.88
2862 154 54 0.68 106 1.1 140 0.84
720 5.3 104 0.87 o - — —
1335 7.0 50 0.92 34 0.6 183 0.85
1850 11.8 83 0.92 117 1.6 169 0.82
3125 14.7 27 0.82 870 6.3 102 0.79
250 2.1 120 0.81 0

2081 11.7 61 0.85 604 4.3 100 0.50
2792 149 53 091 295 1.9 83 0.92
mean 2100 11.9 69 0.86 281 2.7 127 0.80

N IDOoO-EHOOwW

—

Vaso is Va at 7=240 s, a is the slope of the regression
line, 7o is the execution time at Va=0, R?is the square
of the correlation coefficient.

N, TR O R EB T, BHIEZE ORI 2k
HFIOINTED, KPR TIE—KERE &
IIMORRIEICE B L7z, ThOOHEBOPT—
UGEENEF IS ORI N, HigEE) & OB
HPR\N 2, SEIOBFHIZ W TH £ T—
UGEBYEF ORRIED R S 7.

fMRI #ifs Cldddr & L OFEMEL 5121
R S Nn\ oo, KPP TIIAEREGZ S &
AR BRRE R A TR 2 FERE L T — X &
LT, RS & VSRR HE RE O B R % F X
Jo. BREOHER, 12y FNOFEORY
AEBEEEI ket y MRS L)
BEOW T A\, BigE T — 2 25 »To
HEEDLRELILICL S THEELIEILT A7
O, FERICHE LN AP &I 5R3 ORIl
WaHAL2ZZ &ilks. LaL, WFholi
FEICBWTD ik b — X VOFEZRATREH ©
DAEIKFL TR T T AR Em->72. TDC
Ln, FEEOWICIE /A APBREEL TW5
7o, WIKOPHIRS & EBELEHRE > T
LT DM, Eio, IS OT— X kT

103



HigReE 2831%&2 5 (2011)

Bl FRHEIC XD 1 b I RIBEOEMITE
BROWTE L 3FHEL <, #YICETVINTH
5EEZOLNL. BEIRERRS 1=0Zm 1> T
TiF7%< t=60s AP > TRBEL TWAHEE
2, BTt/ 5 LB XFICE DD
BERDAREKIC R D, KROWKIHKE LT
ITNHTENFELTWAHBEHEISNA. 2O
ZXiE, mETHL t=60s, IHH 20K
I ADTF—Z AL v EIRESA R T E A
WC ERRLTWSE EEZLNS.
®EOBEEM L, dabbty FEER
LI HETE, By P EHEALL LET O
HIBR S 5 7200 CTWIRICIZ BB v b, FEE
Kty FEEEO L TRELSGEICELVE
2z206N5. 72720, 2y FOBERIREL ©
OfETH Vald 32y FBLU 4y T
LTHLMN S fiam L7z, CORRICD
WIS T 5 2 P TELd - 12,
fMRI ORI GRFH AR L ThniL, £y M
2%y FICTHLEDD, 3y R4y b
TLEH & B ORI & 52 < L7 )i RGO
KHBRIE AW C VRIS /e, ABFSE Tl
TEMOBHEE T 2O HLREICE B L TEsd %
fTo7z. —FRITIZRRE 720 T KR REE (1A15
) OFHi b EETH 55, 4EliE SPM O
“corrected” AUFHIC ko V) BB REGRL /2.
KBFFRDOEBRANDIGH O & LT, i
BAELTlty F10RY Y AEEREY 4y
I (1=240s), BEAMEZREO LB EHKRE L
LTlty F8RUTAEHKEZ Iy b (z=
144s), HHVIEFHEAELL Tl 2y 10
RU T LEGRE Sy b (300s) 7% LD
BIBEZOLENS. T, RREZBEAZED
DKEWZD, UNEBYT—V g VORRRE
DR 728 TR A HIIC L, BAZEICK
JO L 7oA R A S T S B ARETH S

& Ei

FOREET 2 FRE L4 %5 IMRI O B35

104

BMBERAE BRI E LT, SEETRRE © O
NIRIE~ v 7O RIS KIT A N/
RIE~ v T EH B RE 2 L T\ 5 7
O, e T OMEICKH L CTHEMOD ST —4
8% T L3R THREE /-0, 30 B,
EEMEE) 30 HAE 1y FELT, 42y MT
> MREBRTF—2%RKMEL L, ZOTF—F%
H EIZ SPM8 # VT, y FIARKS L7
BEE, 12y FRHOTF—2 25250
Tl D v OEICH T HIRE~ v S E2ER L, IR
EOBHREZ i 2 ko B L < BL L.
BHBEDRHIFFE & L RIS OFRRFURD
N7 EVE Vi BV, @BHE 11 40— 3GE
BT LD T IR T B Vi OB T TN Tk
B, —KREHH L NKO Va3 ty b4
Yy P Ty FEICBEREL t OB E LD
IRITEBICEAD T2 &g/, 2
Yy FTCTRAL tDETHL3 Ly FEd by

FICHEL T Wik kfizRL, 2y
IR O BB I WS R 5p-
7.

ARBFFEIC & 0 RERTRR ¢ LG~ v 7D
BRHEEORBEBREZWONICT AT LN TELD
T, ERIK BHICIE U Col ) 70 B RE 2R T IR 7 238
RL, BEAHELTEMTE 50RELD 5.

E | 3

KL ELICHD, THER - CIEEATE
W AR IRBR S e 2 — B - IR E
Jedk, IMRIBRRIC T I TE 7 EBRB Rt A
KEFRBERSHRE R - IR, FAF - iH
FREIG, B R URSHRE A 2 v 7 OEFFRICEES
AL ET

X ik

1) Ogawa S, Lee TM, Kay AR, Tank DW : Brain
magnetic resonance imaging with contrast de-
pendent on blood oxygenation. Proc Natl Acad



2)

3)

4

N

5)

SYRE By TR & SR BE OB fR

Sci USA 1990 ; 87 : 9868-9872

Bandettini PA, Wong EC, Hinks RS, Tikofsky
RS, Hyde S: Time course echo-planar imaging
of human brain function during task activation.
Magn Reson Med 1992 ; 25 : 390-397

Kato H, Izumiyama M, Koizumi H, Takahashi
A, Ttoyama Y : Near infrared spectroscopic to-
pography as a tool to monitor motor reorganaiza-
tion after hemiparetic stroke : a comparison with
functional MRI. Stroke 2002 ; 33 :2032-2036
Ward NS, Brown MM, Thompson A]J, Fracko-
wiak RS : Neural correlates of motor recovery af-
ter stroke:a longitudinal fMRI study. Brain
2003 ; 126 : 2476-2496

XK. BEEEOT VA VAL A=V T
BreERbE, 20025 179-183

6)

7)

8

g

9

=

10)

Ashburner J, et al. : SPM8 Manual. Functional
Imaging Laboratory Wellcome Trust Centre
for Neuroimaging Institute of Neurology, UCL
2009 ; 57-64

AR M. IMBEREE G AT ALY BRI,
2007 ; 166-167

Seitz RJ, Hoflich P, Binkofski F, Tellmann L,
Herzog H, Freund HJ : Role of the premotor cor-
tex in recovery from middle cerebral artery in-
farction. Arch Neurol 1998 ; 55 : 1081-1088
Calautti C, Baron ] : Functional neuroimaging
studies of motor recovery after stroke in adults :
a review. Stroke 2003 ; 34 : 1553-1566

Cramer SC : Functional imaging in stroke recov-
ery. Stroke 2004 ; 35 (Suppl 1) : 2695-2698

Relationship between Task Execution Time and Detectability of Activation in
fMRI Hand-grasp Movement Task
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To minimize patient requirement in fMRI studies, we investigated the relationship between hand

grasp movement task execution time and detectability of activation. Using an fMRI time series con-

sisting of 4 sets of rest and task periods (30 s each) as the basic data, we reduced task execution time

(1) by decreasing the number of sets and removing volume from each cycle. We evaluated detectabil-

ity of activation with different 7 based on the number of activated voxels, V4, in the primary motor
area (MOT) and cerebellum (CER) in 11 healthy volunteers. The results showed that Vi in the MOT
and CER decreased linearly with decreasing 7. In addition, the value of V. was clearly smaller with 2

sets than 3 and 4 sets, which suggested that use of 2 sets was not a suitable means for shortening

time. The proposed method is expected to be useful for evaluating the relationship between task exe-

cution time and detectability of activation, which may reduce task execution time depending on the

clinical purpose and thus minimize patient requirement in fMRI studies.
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