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Fig. 1. Signal simulation for diffusion in a
hard sphere of a radius R (=10um) as
represented by E(g) =9[27¢R cos (2nqR) —
sin (27gR) 12/ 2nqR)5 7.
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B, Tv FOKBRIIEERMRETEIEY
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Fig. 2. A chart for obtaining g-space analytical maps from DWTI data set
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Fig. 3. The normalized signal decay (left) and the displacement profile (right) obtained from
cerebrospinal fluid (CSF) (upper row) and corpus callosum (CC) ROI (lower row) by 3D (slice
thickness : 0.3 mm) and 2D (1.25 mm) DWI in the x-direction (perpendicular to long axis of

CC).
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CUEZES

Fig. 3125 v F O HHER (cerebrospinal
fluid ; CSF), 4% (corpus callosum ; CC) 1T
ROI &\ 72 & & OFERIR . MPG OHIN
Jiid CCITx LIRIZEEHTH 4. 3D DWI
(slice thickness: 0.3 mm) I % A5
2D DWI (1.25 mm) (2t C, g-value O

CHESHES W E %~ L, 2DDWI (1.25
mm) IZ& - THll s 7z CC DEFIEEETD
ZEAF L. COJRAEICE 2D imaging 18
H4 50 SNR B8 LU/ N—V % )UARY 2 —A
RO ENE 2 N 5. RISTALIC BT AT
SEAR OB WA TR T, fINE (lateral ventri-
cle; LV) (ZHIRAEE 270\ CSF D5
DI 7 AW T DI L, CCD
XD ITHIBR 2380\ AL Tl 5 B IEs 8/ S\,

Fig. 4. The 3D average displacement map of the rat brain when MPG
was in the x-direction (L ). This image section was chosen from one slice
section of the 3D dataset (128 images) to correspond approximately to
the same stereotaxic atlas of Paxinos and Watson!® (right upper).
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By applying g-space analysis, high b-value diffusion magnetic resonance (MR) imaging enables de-
tection of far smaller architectures than does spatial resolution. One g-space parameter, average dis-
placement, reflects architecture size quantitatively. However, diffusion-weighted images (DWI) are
generally measured by 2D multi-slice with any slice thickness and slice gap, and partial volume effect
makes detection of the g-space signal difficult. On the other hand, 3D DWI has the advantage over 2D
DWTI of very thin slices with no slice gap (contiguous slices), and the 3D imaging allows volumetric
evaluation acquired in a small isotropic voxel. Little is known about applying isotropic high-resolution
3D DWI to g-space analysis. In this study, we developed and implemented a high b-value 3D DWI se-
quence and g-space analysis i vivo.
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