HEEMEBREINEZIZIH T S SPM Z v
MR #5807 v Y Vg

R, B

SHEE?

H R T i 2,

AR, HFIINEEL, BER RL & 2R 1,
WMAFEL K OEANL RAREBZS, HefHEFL
MERZEZY mEEE2, KK B!

VHRGURAER AT AHRAE RS et SHBUR AR RHA T ST O

FL&®IC

e FIE B OBE MR 58 & LT,
IR, P BREERE S O AR, IKEE
DEREBA 72 EPRE SN TS0, TFE, £
NH &AM T HHEORFICOVWTEREINT
W5 ARPRTE TG K FE 3 O IR AR
DWW, K7 IV T & OEN A AT RE7 SPM
(statistical parametric mapping, Wellcome
Department of Imaging, University College
London, UK) % DTIHTIZISHE L, JREREES
BRSO L L THRIB LB E DS 0%
Mgt L 7.

MR EFE

REFERE & L O RHaREED 2\ WRS VT
742 N (FHE36 A, Ltk 6 A, 19~557%,
¥ 31.2 %), HERE L TDSM-VIZ T
INMERFERE 33 A (B21 A, &
H 12 A, 20~58 5%, Py 32.5m%) wxiG &
L 7. 1.5T MR #1i#& (Signa Horizon LX
ver8.25/8.3, GE-YMS) %M\, 4 DTI x
Hi{% (single-shot SE-EPI, TR/TE 5000/102
ms, A7 A AE 5mm, A5 A A[fE 6.5 mm,

FOV 21 x21cm?, ¥ F VU v 7 AP A X128
128, hnE[E% 4, b=500 & L < % 1000s/
mm? O 6 D MPG ZHIfn, TesssdEf & &
by 7THEY) BREL. BTTRAY -7 A5 —
v 3 (Advantage Workstation ver4.0, GE-
YMS) %\ T n A RIEAR % 1T - 7214,
B0 oii#tRE (ADC) HHEEH L LU
fractional anisotropy (FA) EHEH{E % EHK L
7o, TenfiEG % KE, HE, MEWKZO
I D BEL, BMEBICK 5 < A7 WU %17
W, SVl — 1+ EHWTADC, FA G EE %
T 22 EEEAL L 7-. X HITERAL AT,
SPM T &k B #fiatfth & fifT L 7.

& R

WAISAIR TR, Wi EF S EVE, IR R
Wk EITHRY T AR 7 vUIC kW, RBFEIC
1% FA BFEICHEL TERICKTLTY
7o (BHEHEMIE, $<0.05). FAOFEIC L
B+ BR7 v, ADCHEZIC LR, KT
FTHR7 IVidR S s - 7

*—rJ— K diffusion tensor imaging, voxel-based analysis, statistical parametric mapping, schizophrenia, lim-

bic system

39



HRgEREE 55254 15 (2005)

% £

SR, BRI, B - SRS A EE VY
FTNHAHERERAER L, HARIE & OB
HAEROEFTHETLHRE SN T LD,
ERIZ L5 FA R TOFEC W TIRERE LN
T 670wh, SEADCICITEEEITRON
TWieWwZ b, HEO FAK T IIEHBIRE
HEOZEL L E 2 T 5.

RER B G AT I 13 ROL A% < v Hh
TERD, WEREDINA T ADNAEBRETE
T, T ASOK T FABEBROSEICHE L
08 %. SPM 7z & DR 7 L IVICFED < g
(voxel-based analysis) (ZZE2EIIIEEAL7: & D
R 2 LB L 4 SIEMES IS D 505, fRHT
ZO L DOITIERFE R # 69, JEEHE, WE
FHNTOEB 70\ 2RV B0 RS E  7x
Y, BEOEBR THLLEREE L TEL2D
NIZWEETH, REICK O T 2N &
HEWOFIEAD L. 727258 T, HEHiE
BIALEE O EFE T 4« ADEDPBININTLE D
AEEME S B, BURE L ROI MHTIC4 4 A
DREEIN TS,

& am

e R E B HNEB I 5 DTI © SPM
fEpmIc kv, WEESEAE, WAsRE, W
BIRTEHR IR 7 & COIREE ST AR T 23R S
nic. 9LV VT~ O SPM OJE R %
BBFZEIC B DR 7y — L b DB L b Dk
MrEsh 5.

X ik

1) Kubicki M, Westin CF, Maier SE, Frumin M,
Nestor PG, Salisbury DF, Kikinis R, Jolesz FA,
McCarley RW, Shenton ME : Uncinate fasciculus
findings in schizophrenia : a magnetic resonance
diffusion tensor imaging study. Am J Psychiatry
2002 ; 159 : 813-820

2) Kubicki M, Westin CF, Nestor PG, Wible CG,
Frumin M, Maier SE, Kikinis R, Jolesz FA,
McCarley RW, Shenton ME : Cingulate fasciculus
integrity disruption in schizophrenia : a magnetic
resonance diffusion tensor imaging study. Biologi-
cal Psychiatry 2003 ; 54 : 1171-1180

3) Sun Z, Wang F, Cui L, et al. : Abnormal anterior
cingulum in patients with schizophrenia : a diffu-
sion tensor imaging study. Neuroreport 2003 ; 14 :
1833-1836

2004 4£ 11 7 30 H<Z#

40



A RIIEIC 351 L YKE T/ ) SPM fighr

MR Diffusion Tensor Analysis of Schizophrenic Brain
Using Statistical Parametric Mapping
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The purpose of this study is to investigate diffusion anisotropy in the schizophrenic brain by voxel-
based analysis of DTI, using statistical parametric mapping (SPM). We studied 33 patients with
schizophrenia diagnosed by DSM-IV criteria and 42 matched controls. The data was obtained with a
1.5T MRI system. We used single-shot spin-echo planar sequences (TR/TE=5000/102 ms, 5 mm
slice thickness and 1.5 mm gap, FOV =21x21 cm?, NEX =4, 128 X 128 pixel matrix) for diffusion
tensor acquisition. Diffusion gradients (b-value of 500 or 1000 s/mm?) were applied on two axes
simultaneously. Diffusion properties were measured along 6 non-linear directions. The structural dis-
tortion induced by the large diffusion gradients was corrected, based on each T2-weighted echo-pla-
nar image (b=0s/mm?). The fractional anisotropy (FA) maps were generated on a voxel-by-voxel
basis. Tz-weighted echo-planar images were then segmented into gray matter, white matter, and
cerebrospinal fluid, using SPM (Wellcome Department of Imaging, University College London,
UK). All ADC and FA maps in native space were transformed to the stereotactic space by registering
each of the images to the same template image. The normalized data was smoothed and analyzed us-
ing SPM. The significant FA decrease in the patient group was found in the uncinate fasciculus, para-
hippocampal white matter, anterior cingulum and other areas (corrected p <0.05). No significant in-
creased region was noted. Our results may reflect reduced diffusion anisotropy of the white matter
pathway of the limbic system as shown by the decreased FA. Manual region-of-interest analysis is
usually more sensitive than voxel-based analysis, but it is subjective and difficult to set with anatomi-
cal reproducibility. Voxel-based analysis of the diffusion tensor data set allows a voxel-wise compari-
son of the whole brain without operational bias or hypothesis.
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