5531 K55 4 W B = FE E K % ¥ W Vol. 31, No. 4
2009 42 B ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Feb. 2009 281

LGS : 1000-5404 (2009) 04-0281-04 _L /P_\, %
KL P47 S A AR B PR SO kR 4T 4 B 0 ) 5 T

SPE,FLR L AR, E M KT RBH SRR R B AR B R R R
RS, PR BE B RSB, K 400038 )

@ = HIY N DT AR EOARIRER AR R FRECR A 2 1) f) ok 20 2 Ak 3 4, 1 7 AN R 2T 4 SRR SCIR R DX 23 [l £
o Jiik R 1L GRERE [ S AT 3T MRIF, AT, Al DT R (12 A J51, b=1000 s/mm*) . R FSL #ff
FDT T HAT b BRS¢ U4 IR 1 T £F e ME IR B3, JE R T WEFU_PickAtlas Az BECIRAR B AN TR K BT D BE DX AR , A 45450
TR G AR B LS S DIRE X M1 SMA Hil PMC, #4210 T, FMEICHES] ICBM1S52-T, BARIFH4 AR L A 5
Tl o) P R ) B e 0 2 1) o o SORAAAE R b T 5 25 D DI BE DXCARAR 2 18] AT AR 27 4058 5, ) i R M3 SV 0 5 4% &7
HERAEBOIRE R 9 23 (8] O7 e, W SOIRAR AT IR I 23 o 8528 ARIEHESRETHEIB BR A 3073 #1 77 15 T LASE 2 52 A Rl £F
HEAELOIRR DAY 25 (0] 53 A1, 02T 4R T RRARAZ SR S 7% B, B 27 e AL T SORMSMU 3, 3 5 T 2 4 5, fir
THORIRRY ST ML ZFAERL T BORMAS b 6y, SMA ZF L2 SOR A 433, PMC 2 4 3% 42 B SCRAA TR AL T 820
G5B NIGSCIRARS B 5T 18] A 45 5 £ 2k 2 452 , AR AN T M3 A A i 3 42 T LKk A 5 4 AT D RE 7 X, T £ 4 2 1)
REAR LT HEIE BR Ko B2 WETE AR D RE A 9 1 T AL

KGR ORI MR LEB B 7 HURE

REESY %S R322;R323.1;R813 SCHRFRIRAD: A

Corticostriatal connections in humans: a study by diffusion tensor imaging
QIU Ming-guo', LI Qi-yu', LIU Guang-jiu', WANG Jian®, XIE Bing’, ZHANG Shao-xiang' (' Department of Anatomy, Col-
lege of Medicine, *Department of Radiology, Southwest Hospital, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To investigate corticostriatal connections in human brain by diffusion tensor imaging
(DTI), and to define the location of projections from different cortex to striatum with automated probabilistic
tractography, in order to provide morphological data for the functional anatomy of human striatum. Methods
Diffusion weighted images and T, images were acquired in 11 healthy volunteers (3.0T Siemens sonata, 12 dif-
fusion directions, b =1 000 s/mm”, 36 slices, thickness 3 mm). Image analysis used by FDT toolbox of FSL
software ( www. fmrib. ox. ac. uk/fsl) , different cortex and striatum masks generated by WFU_PickAtlas toolbox
in Matlab and SPM ( www. fil. ion. ucl. ac. uk/spm) , including frontal, parietal, temporal, occipital, insular
lobes, especially motor cortex such as M1, supplement motor area (SMA) and premotor cortex (PMC) were
selected. T, images were registered to ICBM152-T, template, then the diffusion space transferred to the standard
space. The striatum masks served as seeds for probabilistic tractography with each target mask, and the striatum
seeds were classified according to the target mask with which they showed the highest probability of connection.
Results The automated parcellation of striatum according to their probability of connections with the different
cortical target masks resulted in clearly distinct location in striatum with specific spatial distribution. The frontal

projections were located to the head of caudate nucleus and the superior part of putamen, the insular projections
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to the lateral striatum, the projections from the parietal, temporal and occipital lobes overlapped to the posterior

part and the inferior part of striatum. The motor connectivity to striatum was also defined, the M1 projections

were connected to the posterosuperior part of striatum, and the SMA projections were connected to the middle

part of striatum, the PMC projections were connected to the anterior and posteroinferior parts of striatum. Con-

clusion Human striatum has specific connections with different cortex, and provides the direct demonstration

of distinct corticostriatal connections in humans in vivo, which is consistent with previous report. The diffusion

tensor imaging is non-invasive method, connectivity-based probabilistic tractography by diffusion images can

classify seed voxels according to the target mask with which they show the highest probability of connection, and

these differential connections usually are consistent with special function. In conclusion, connectivity-based

probabilistic tractography and parcellation that is valuable in the functional anatomy of human brain, can identi-

fy the different sub-region of human brain structures by virtue of their different probability of anatomical connec-

tivity.
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