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O Previous anatomical studies differenti- | | Study 1: Caudate Tractography (Fig. 1)
ated multiple striatal circuits in animals | | Reconstructed fiber tracts projected ipsilaterally to the prefrontal cortex (A; x=20, y=54, z=6, area 10;
and suggested that anatomical sub- | y_50 y=98 ;=20, area9/46), superior temporal gyrus (B; x=34, y=-26, z=-8), frontal eye fields (FEF,

components of the striatum, although
functionally related, project to distinct Ref 5, C, X = 24, y='6t01, Z =44 to 51) and tha/amus (D, X=].O, y=‘].2, Z=64)

cortical areas (Ref.1, 2).

O We applied Diffusion Tensor Imaging
(DTI) tractography to investigate cortical
connections from the caudate and the
putamen, as well as the segregation of
different striatal circuits in humans.

100% of the subjects

O Understanding the segregation of striatal _ Ay
pathways has important functional 5 : 50% of the subjects
implications for models of basal ganglia
function.

Study 2: Putamen Tractography (Fig. 2)

Reconstructed fiber tracts projected ipsilaterally to the prefrontal cortex (A; x=34, y=46, z=-2, area 10;
x=34; y=28, z=20, area9/46; x=28, y=20, z=24, area 8), primary motor area (B; x=24, y=-16,
z=64), primary somato-sensory area (C; x = 28, y=-32, z =66, areal), supplementary motor area (SMA,
D; x =16, y=16, z=58) and premotor area (E; x=16, y=24, z=48).

O 15 Tesla MRI Sonata scanner
(Siemens) using echo-planar imaging

O Parameters for diffusion weighted data: ._ _ ; - i _ :
Repetition time: 9300 ms; echo time: £ -1 " ) ke i | e ] 100% of the subjects
94 ms; flip angle: 90°% slice thickness Ty ; '
= 2.2 mm; number of Slices: 60; _ 4 Tt . .
in-plane resolution: 2.1875 mm x < L, - - 50% of the subjects
2.1875  mm; acquisition  time
approximately 9:30 minutes. Diffusion

weighting was performed along 60 || Study 3: Caudate Connectivity (Fig. 3) Study 4: Putamen Connectivity (Fig. 4)
independent directions with a b-value of ||~ onnnectivity-based seed qualification showed A connectivity-based seed qualification showed
1000 s/mm?2. A reference image with no . . : :
diffusion weighting was also obtained. connections from the DLPFC to dorsal-posterior  connections from the SMA to dorsal-posterior
caudate and from the VLPFC to the ventral anterior putamen, from premotor areas to medial putamen,
caudate. and from the primary motor areas to the lateral
putamen.
] i Wi : . Caudate Putamen
O Raw DTl data was corrected for motion " ; / \ / \
and eddy currents ) - I~ dorsal ventral dorsal-posterior lateral -

O Probability distribution function was
estimated on the principial fiber
direction at each voxel using Bayesian

Techniques (Ref. 3, 4) opec DLPFC  VLPFC SMA  primary motor premotor

M premotor areas areas areas

primary motor

A Studies 1 and 2:

O Probabilistic fiber tracking was initiated
from a seed mask of the caudate
(Study 1) and the putamen (Study 2) [ J

O Tracts were then registered to MNI

(1) Rounis E et al. Frequency specific changes in regional cerebral

standard stereotaxic space, blood flow and motor system connectivity following fTMS to

thresholded, binarized and summed | | O Reconstructed caudate tracts showed connections with prefrontal the priFesqgglar geftex eurdiiage ZU0er 2605 16498,

Seis ) (2) Zhuang J et al. Connectivity exploration with structural

across subj areas, FEF, thalamus and the superior temporal gyrus. equation modeling: an fMRI study of bimanual motor
O Results (Fig. 1 and Fig. 2) were coordination. Neuroimage 2005; 25(2): 462-70.

. . i i (3) Behrens T et al. Non-invasive mapping of connections
displayed as a population map || O Reconstructed putamen tracts showed connections with prefrontal betwaen human thalamus.and eortex UeRe diffision imaging
demonstrating tracts that were present areas, primary motor areas, primary somato-sensory areas, SMA Nature Neuroscience 2003; 6(7): 750-7.
in at least 50% of the subjects (4) Behrens T et al. Characterization and propagation of

and premotor areas. uncertainty in diffusion-weighted MR imaging. Magnetic

_ | Resonance in Medicine 2003; 50(5): 1077-88.
O Dorsal-posterior parts of the caudate were predominantly | |® Yeterian, E. H. & Pandya, D. N. Prefrontostriatal connections

in relation to cortical architectonic organization in rhesus

B Studies 3 and 4:

O A region of interest (Studv 3 DLPFC connected with the DLPFC and ventral anterior parts were monkeys. J Comp Neurol 1991; 312: 43-67.
region Or Interes uay o: ] ; i (6) Selemon, L. D. & Goldman-Rakic, P. S. Longitudinal
VLPFC: Study 4- SMA premotor area mterconnected Wlth the VLPFC topography and interdigitation of corticostriatal projections in
: ! ) LT ! ) | the rhesus monkey. J Neurosci 1985; 5: 776-94.
primary motor), identical in size across | | O Dorsal-posterior parts of the putamen were predominantly
subjects, was defined 3-dimensionally interconnected with the SMA, medial parts of the putamen with
on the subjects Tl-weighted image of remotor areas, and the lateral putamen with primary motor
the left hemisphere P ! p p y
O A connectivity-based seed classification areas. Special thanks to the subjects for their time.

analysis and a hard segmentation on O These results are in accordance with previous studies in | | This study was supported by a doctoral scholarship from

the Outputs of the seeds to targets were . CRIR to SEL, a REPRIC Training Award to SEL, a Travel
. nonhuman primates (Ref. b, 6). )

performed to generate a segmentation P ( ’ ) Award from NIH to SEL (2R13 MHO062008-06) and an

NSERC research grant to AP (RGPIN 37354-02).
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