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Fig. 1 An overall view of the head fixation device.

Fig. 2 A face mask before moulding. The mouth orifice
has a bridge upon which the subject can bite to
achieve fixation.

B, mMEEKIL Lo~ R 7 2 HEREDOHEICED
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32 % 75 (1995)

Fig. 3 A subject immobilized with the head holder and a

moulded face mask.

Table 1 MRI scan parameters

Pulse Sequence SPGR

TR 50 msec

TE 12 msec

Flip Angle 45°

voxel size X:Y:Z=1:1:2(mm)
matrix size X XY XZ=250X250X60
scan time 12 min 48 sec

DEE L7z, EEROAIIIODOES I RKAB T
BY, YA7OOEE KRS 5585 & 4 ERE I
I, WRAEIETAZ EICE VRS bEEE
2fTo 7z, A7 OBIREORE{ LA ), <A
TVEBDIVEREZRT L7z, YAV RREETD L,
Fig 30X 912k 5b.
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AN, X7 FF05T) IZTITV, Table 1 (2R T
SR L7, |20, FEEREE D head coil
PIZIXE & 72\ 728, Body coil = 7z,
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Fig. 4 Schematic diagram of the MRI scan protocol.

Each subject underwent three MRI scans. Scan II

was subsequent to scan I. Between scan II and

scan III, each subject was removed from MRI

apparatus. Misregistration between scan I and

scan II, and scan I and scan III was measured with

the purpose of estimating head motion during the

scan, and the reproducibility of head position
achieved with the device, respectively.
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Bt & 54 L 7-.
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Fig. 5 Stereotaxic coordinates of the following anatomical structures (arrows) were measured
for each subject’s MRI with purpose of estimating spatial misregistration between MR
scans (see Fig. 4): right and left posterior horns of lateral ventricles, right and left
anterior horns of lateral ventricles, optic chiasma, median junction of pons and mid-
brain, right and left crossing points of Sylvian fissure and postcentral sulcus.
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Table 2 Spatial misregistrations between MRI scans

scan I1-1 scan [11-1

optic chiasma  x 03£0.5 03£0.8
y 0.0£0.0 05+1.2

z 02%04 —1.7£15

rt post horn X 0.3+0.5 03+2.1
y —02%£12 02%1.5

z 0.7+0.5 —0.7x1.7

It post horn X 0.3%£0.8 0718
y 0.0£0.6 0714

z 0.8+0.8 —0.5%1.2

rt ant horn X 0.3+0.5 —02%1.0
y 0.0£0.6 02t14

z  —02x1.0 —1.0x14

It ant horn X 0.3+0.5 0.0x1.1
y 02+04 05%t14

z 0.3+0.5 —0.8%1.0

pons-midbrain  x 03%0.5 03%1.5
y —02%£1.0 —03%1.0

z 1.0£0.0 —08+04

rt Slpsct-Sll X 0.3+0.5 03%14
y —02%04 —05+24

z 0.3+0.5 —0.8x15

1t Slpsct-Sll X 0.0£0.6 00t14
y —02x04 05%1.6

z 0.5+0.8 —0.7%0.5

All values are mean= SD in mm.

x, y and z indicate right-left, anterior-posterior and
superior-inferior coordinates in a standard stereotaxic
space”. Post horn, ant horn, Slpsct and Sll indicate
posterior horn, anterior horn, sulcus postcentralis and
sulcus lateralis (Sylvian fissure), respectively.
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Fig. 6 An example of subtraction imaging. (Upper) A
subtraction image of scan I from scan II. This
image shows noise which indicates there was
almost no head motion between the two scans.
(Lower) A subtraction image of scan I from scan
III. This image shows a high intensity bundle
along the contour of the brain indicating a few
single pixel shifts between scans.

T, TRTCOPELTZ2DHIZDOVTDHThD
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Wzh, 1EBE2EBEORAF ¥ Y DOEICEL T
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E3MEDAF ¥ YO TIRHROHE LD &
.
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Summary

A New 3-Dimensional Head Fixation Device for Brain Imaging

Ryoi Goto, Ryuta KawasHIMA, Seiro YosHiokA, Shuichi Ono, Hiroshi Ito,
Kazunori SaTto, Takashi Akaizawa, Masamichi Kovyama
and Hiroshi Fukubpa

Institute of Development, Aging and Cancer, Tohoku University

We have developed a new head fixation device for
studies of brain function. This device was designed to
immobilize subject’s heads during image scanning
and to precisely reproduce the head position for two
different imaging modalities such as MRI and PET.
The device consists of a plastic frame, a pillow filled
with beads of styrene foam, and a face mask of ther-
moplastic resin which was originally intended for
application in radiotherapy. A bridge for biting was

incorporated into the mask for stable fixation.

The device enables immobilization of subject’s
heads with good reproducibility of position at the
practical level. Our results indicate that this head
fixation system is useful for fixation of head during ac-
tivation studies using PET.

Key words: Head fixation system, Face mask,
Thermoplastic resin, Styrene faom pillow, PET.
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