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Fig. 1. An activation map obtained by the simple finger movement task.
The SPM{Z} is shown by maximum intensity projection on the standard MNI
template. The gray scale represents the relative value of the Z value. Activation
of the primary sensory-motor area, supplementary motor area, inferior frontal gy-
rus, precentral gyrus, postcentral gyrus and supramarginal gyrus were detected.
n=12. Height threshold ; p=0.001. Extent threshold ; p=0.5.

7o (Fig. 1). RFIFRED NR ABIT5 3 5 5%
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NE L RABEDOFEIC LS 4 FHEOTH
TN TEABN 2T, 15EE) & WO — KR
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W U7 % Tablel B X Uf2 IR d. B
MIZRED R AUFE 7 — X 1% % L BT T,
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Fig. 2. Activation by the sequential finger movement task. The data are shown
in the same manner as in Fig. 1. The areas associated with the task perform-
ance are larger than the simple finger movement task.
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Table 1. Detection of Activation in the Motor Areas
by the Simple Finger Movement Task with or
without Navigator Echoes and Realignment

Table 2. Detection of Activation in the Motor Areas
by the Sequential Finger Movement Task with or
without Navigator Echoes and Realignment

nav(+) nav(—) nav{+) nav(—)
840 253 1858 694
re(+) re(+)
8.38 6.96 8.53 7.79
SM1+PMA SM1+PMA
879 496 1485 676
re(—) re(—)
8.42 7.44 8.53 7.61
591 — 956 122
re(+) re(+)
7.24 — 7.94 6.11
SMA SMA
247 39 624 426
re(—) re(—)
6.98 5.75 7.91 6.37

cluster size

(maxirnum Z score)
The effect of navigator echoes and realignment on
the size of activation in the motor areas by the simple
finger movement task. The cluster size and the maxi-
mum Z value obtained by each of the 4 conditions are
summarized. SM1+PMA; the area including the pri-
mary sensorymotor area and premotor area, SMA;
supplementary motor area. nav(+/—); with or
without navigator echoes, re (+/—); with or without
realignment. n=12. Height threshold; p=0.001, ex-
tent threshold; p=0.5.

DRDOENTB, RAEDATIEIFDEN
FDOEKER LIz

TNENORIBEBFERD 7 5 A2V 4 Xk 2
HRO ANOVA ZRHWTHET A &, —&kE
TEBE SEBRIT - S UER, BLUHEE
§§Gth’%bT%NLﬁ®Eﬂ®$%
BRIFDH N/ (p<0.05), R AEOF &
DWTOEHREIRDO LN T, NAE L Rﬁ'L
BOMICZEFRIZED k-7, Fs,
SEHfE R R B ERIEERO 7 5 A2 A4 i
NAERS LURAEOWTNIC L - TLHEXR
L, TNOOPHRICE D 75 A X4 AKX
BRDONTz. Jo72 L, BHEREO—KEEE
BB LEBRIH A S OHERICBVW Ty 5 AX
YA ROWKITFERD SN h - 7z
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The effect of navigator echoes and realignment on
the size of activation in the motor areas by the sequen-
tial finger movement task. The cluster size and the
maximum Z value obtained by each of the 4 condi-
tions are summarized in the same manner as table 1.
Abbreviations; see Table 1.

Z 2

fMRID 7 — X IREEDOELH I, FE
BOLD ¥/ 4 ABEDOE 2 HLEBLTE
7=. BEEL, Wb s —EFHED & THEf % IX
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ETAHEBOFE T LA MBI b
Toto. LipL, i iBEEBEETH W
ELThH, BHMOT— 2 IERHN CTIIEER
OB PEIPICET 5 LIkl bnd, %
7o, BB k- TIIEREOEITICHE S AN
TR EERTEALDAH. T, MRIZED
RESRORFICLY, BHROFV 7 FHPELS
BE&4H5H. CNoIEBOLD 5 0EBOE
e LS ¥ 570, MERBTAEOERICE
BhE52%. Lich- T, IMRI OFEKRGH%
BIg 972010, BRREEN/ 4 XOWHTT
EEI T 5 ENEETH LY.

FUEr—% - Ta—{t, L EiFAYY -
Ta—EIEWT, K87 —F7 77 FOWWIE
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Enhanced BOLD Contrast in fMRI by Using Navigator Echoes and
Spatial Realignment on a 3.0T MRI System

Toshiharu Nakar!, Kayako MATSUO!, Chikako KATOY2
Tetsuo MorivAl, Gary H. Glover3, Tomohisa OKADAL4

‘Magnetic Resonance Science Laboratory, Electrotec Laboratories
1497-1 Teragu, Tsukuba 300-4201
2Department of Management Information, Toyohashi Sozo College
3Lucas MRS/MRI Center, Stanford University
4National Institute for Physiological Sciences Okazaki

The advantages of higher field strength in fMRI studies are the better SNR and higher sensitivity
to BOLD signal from capillary level. We compared the effect of correction by navigator echoes and
spatial realignment using finger movement tasks. Their synergistic effect on the quality of the fMRI
data obtained by spiral k-space trajectory sequence at 3.0T was evaluated. The usage of navigator
echoes was effective in increasing the cluster size of the activation by a factor of two to three folds,
enhancing the maximum Z score and reducing artifacts. Realignment was mostly effective in reduc-
ing artifacts and increasing the cluster size to some extent. Without navigator echoes and realign-
ment, major motion artifacts appeared in 3 out of the 12 data sets, which could be removed by com-
bining both methods. An ANOVA analysis indicated that there were no interactions between the ap-
plication of the two methods, and suggested that the confounds removed by each method were differ-
ent. Navigator echoes were quite effective to make the most of the higher BOLD contrast obtained
by spiral k-trajectory sequence on a high field magnet.
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