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We developed a new noninvasive technique to visualize the anatomical structure of the nerve fiber
system in vivo, and named this technique magnetic resonance (MR) tractography and the acquired
image an MR tractogram.

MR tractography has two steps. One is to obtain diffusion-weighted images sensitized along axes
approriate for depicting the intended nerve fibers with anisotropic water diffusion MR imaging. The
other is to extract the anatomical structure of the nerve fiber system from a series of diffusion-
weighted images by the maximum intensity projection method. To examine the clinical usefulness of
the proposed technique, many contiguous, thin (3 mm) coronal two-dimensional sections of the brain
were acquired sequentially in normal volunteers and selected patients with paralyses, on a 1.5 Tesla
MR system (Signa, GE) with an ECG-gated Stejskal-Tanner pulse sequence. The structure of the
nerve fiber system of normal volunteers was almost the same as the anatomy.

The tractograms of patients with paralyses clearly showed the degeneration of nerve fibers and
were correlated with clinical symptoms.

MR tractography showed great promise for the study of neuroanatomy and neuroradiology.
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Fig. 1 Conventional spin echo images and the diffusion weighted image of a
normal volunteer. Proton-weighted (a), T,-weighted (b), T,-weighted (¢)
coronal images and the diffusion weighted image (d) acquired with the
Stejskal-Tanner sequence. It is difficult to understand the anatomical structure
of nerve fiber system from the conventional MR images (a-c). Anisotropic
water diffusion MR imaging shows the presence of nerve fiber systern and its
orientation in the image (d).
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Fig. 2 Sagittal scout image and some diffusion weighted images of a normal volunteer. Lines
in a sagittal scout image (a) show the imaging planes for diffusion weighted images. 24
images were obtained to create a new inage. 5 coronal sections out of them, which include
corpus callosum and tractus pyramidalis, are shown from (b) to (f).
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MR Tractography

Fig. 4 Proton-weighted (a), T,-weighted (b) and T,-weighted axial images of
69-year-old female with cerebral infarction.
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Fig. 5 Diffusion weighted images of a patient with cerebral infarction. Only 6 coronal
sections, which include corpus callosum and tractus pyramidalis, are shown from (a) to (f).
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Fig. 6 MR Tractogram of a patient with cerebral
infarction. This MR Tractogram was produced
from 12 diffusion weighted images including cor-
pus callosum and tractus pyramidalis. 6 images
out of these 12 diffusion weighted images are
shown in Fig. 5. It is easy to evaluate Wallerian
degeneration from differences in the signal inten-
sity and in the width betweern the left and right
tractus pyramidalis.
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