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6) EHEA BHY
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S9lth BAH §o FE02 p (0.0012 A9t 2) SMEIAY
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, 7 ii‘lincﬁo;;allil[RI “

Rt. Hand activation

Fig. 1. fMRI showed that the contralateral SM1 became activated durmg a right or left movement (). fMRI co- reg1stered to
DTTI on 2-D FA color map showed an image pattern similar to fMRI. All 3D-DTT on a coronal view and axial view showed
that the CSTs originated from SM1 and ran to the medulla along the known pathway of the CST (b). We have drawn five
ROIs for the measurement of FA and ADC along the corona radiata down to the medulla (from (b)-2 to (b)-6).

Red color: right corticospinal tract, Blue color: Left corticospinal tract

SM1 : primary sensorimotor cortex, CST: corticospinal tract
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Table 1. Quantitative FA and ADC Analysis of the CST at the Multiple Levels

FA ADC
Region of Interest
Right Left Right Left
Medulla 0.56+0.14 0.54+0.09 0.16+0.03 0.16+0.03
Pons 0.60+0.07 0.57+0.06 0.12+0.01 0.13+0.01
Midbrain 0.7140.07 0.75+0.05 0.15+0.02 0.14+0.02
PLIC 0.67+0.06 0.70+0.05 0.1440.01 0.13+0.01
CR 0.58+0.06 0.61+0.07 0.12+0.04 0.11+0.04
Values are mean + standard deviation.
FA: Fractional Anisotropy, ADC: Apparent Diffusion Coefficient.
CST: corticospinal tract
PLIC: posterior limb of internal capsule, CR: corona radiata,
ADC X 10° (mm?s)
—+—Rt
0.80 [ 10 (mifs) E 4
020
070 |
I 0.16
R 0 012
0.50 % i
040 [
0.04
030 |
. . . 0.00
0.20 Medila Pons Midbrain ~ PLIC CR
Medulla Fons Midbrain FLIC CR

Fig. 2. FA value of the CST was the highest in the midbrain
level at both sides, in contrast with the lowest in the medul-
la level. In statistical analysis, at the right side, FA value of
the midbrain level was significantly increased in compari-
son with that of the medulla level. At the left side, FA value
of the PLIC level was significantly higher than that of the
CR and the medulla level.

Values are mean + standard deviation.

FA: Fractional Anisotropy, CST: corticospinal tract

PLIC: posterior limb of internal capsule,

CR: corona radiata,

Rt: right corticospinal tract

Lt: left corticospinal tract

p<0.001 was considered as statistically significant.

3) m|EA+Zo] MEFN 2N
B3t vjside 29 FdAM Zhzt 0.7140.07, 0.75+
0.052 7MF E9kar, o % W 349 Follen, 1
2 F Aol 2+ 0.56+0.14, 0.54+0.102 713 L¥sk

oh Relol wE BAYH fAHS Ayl B A% 95 93

P 3

Fig. 3. ADC value of the CST was the highest in the medul-
la level at both sides, in contrast with the lowest in the?CR
level. In statistical analysis, at the left side, ADC value of
the medulla was significantly higher than that of the CR
level. At the right side, statistical significance of ADC was
not observed at the multiple levels.

Values are mean =+ standard deviation.

ADC: Apparent Diffusion Coefficient, CST: corticospinal
tract

PLIC: posterior limb of internal capsule, CR: corona radiata
Rt: right corticospinal tract

Lt: left corticospinal tract

p<0.001 was considered as statistically significant.

FRE FH} A Hate] Beton, 4% NANFEE F
7b A%, Wi, FAde] wstel el ek F47h A%t
=510 ¥lao] E9ktt (Fig. 2).
A4 FAF(X107 (mm¥/s))E 2§ Aol
0.16%0.03, 0.16+0.0322 7% Yo
0.12+0.04, 0.11£0.04% 71§ Sk}, & 3 o %
% wansze] 29 el gglon, 2% 94N FLE o

s
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Purpose : The purpose of this study was to investigate the quantitative evaluation of the corticospinal tract
(CST) at the multiple levels by using functional MRI (fMRI) co-registered to diffusion tensor tractography
(DTT).

Materials and Methods :  Ten normal subjects without any history of neurological disorder participated in
this study. fMRI was performed at 1.5 T MR scanner using hand grasp-release movement paradigm. DTT
was performed by using DtiStudio on the basis of fiber assignment continuous tracking algorithm (FACT).
The seed region of interest (ROI) was drawn in the area of maximum fMRI activation during the motor
task of hand grasp-release movement on a 2-D fractional anisotropy (FA) color map, and the target ROI
was drawn in the cortiocospinal portion of anterior lower pons. We have drawn five ROIs for the mea-
surement of FA and apparent diffusion coefficient (ADC) along the corona radiata (CR) down to the
medulla.

Results : The contralateral primary sensorimotor cortex (SM1) was mainly found to be activated in all
subjects. DTT showed that tracts originated from SM1 and ran to the medulla along the known pathway
of the CST. In all subjects, FA values of the CST were higher at the level of the midbrain and posterior
limb of internal capsule (PLIC) than the level of others.

Conclusion: Our study showed that co-registered fMRI and DTT has elucidated the state of CST on 3-D
and analyzed the quantitative values of FA and ADC at the multiple levels. We conclude that co-registered
fMRI and DTT may be applied as a useful tool for clarifying and investigating the state of CST in the pa-
tients with brain injury.
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