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Abstract

The aim of this study is to investigate the feasibility of ex vivo MR diffusion tensor imaging technique in order to observe the
diffusion-contrast characteristics of human gastric tissues. On normal and pathologic gastric tissues, which have been fixed in a
polycarbonate plastic tube filled with 10% formalin solution, laboratory made 3D diffusion tensor Turbo FLASH pulse sequence was used
to obtain high resolution MR images with voxel size of 0.5x0.5x0.5mm’ using 64x32x32mm’ field of view in conjunction with an acquisition
matrix of 128x64x64. Diffusion weighted- gradient pulses were employed with b values of 0 and 600s/mm’ in 6 orientations. The sequence
was implemented on a clinical 3.0-T MRI scanner(Siemens, Erlangen, Germany) with a home-made quadrature-typed birdcage Tx/Rx rf coil
for small specimen. Diffusion tensor values in each pixel were calculated using linear algebra and singular value decomposition(SVD)
algorithm. Apparent diffusion coefficient(ADC) and fractional anisotropy(FA) map were also obtained from diffusion tensor data to
compare pixel intensities between normal and abnormal gastric tissues. The processing software was developed by authors using Visual
C+(Microsoft, WA, U.S.A.) and mathematical/ statistical library of GNUwin32(Free Software Foundation).

This study shows that 3D diffusion tensor Turbo FLASH sequence is useful to resolve fine micro-structures of gastric tissue and both ADC
and FA values in normal gastric tissue are higher than those in abnormal tissue. Authors expect that this study also represents another
possibility of gastric carcinoma detection by visualizing diffusion characteristics of proton spins in the gastric tissues.

Key words : MR, diffusion tensor, apparent diffusion coefficient(ADC), fractional anisotropy(FA), 3D Turbo-FLASH, gastric tissue.
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Fig. 1. Structure of Gastric Muscularis: (a) the longitudinal layer (the area where the longitudinal fibers split is marked with a black circle); (B) the circular layer; (C)

the oblique layer.
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Fig. 2. Normal (left) and abnormal (right) gastric tissue
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Fig. 3. Photograph of small volume quadrature typed-birdcage rf coil,

coupler device and package of gastric tissue sample.
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Fig. 5. B, images of (a) normal and {(b) abnormal gastric tissue samples
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Table 1. Image intensity comparison between normal gastric tissue layers
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Table 2. Comparison of average ADC and FA value between normal and abnormal gastric tissues.

Normal Gastric tissue

Tumor Gastric fissue

ADC
FA

0.34
0.92

0.28
0.7
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