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Diffusion tensor imaging is a powerful new technique to study white matter anatomy. However, it has 
several limitations in terms of SNR, image resolution, scanning time, and image distortion. Many of the 
limitations stem from the fact that it is extremely sensitive to physiological motions and has to resort to echo 
planar imaging. 
 

In the first part of the talk, I will go over the mechanism of the limitations and explain how parallel imaging 
can break the bottleneck to improve the image quality.1; 2 Advantages and disadvantages of high field (3T) 
magnets and impact of parallel imaging in this equation will also be discussed.3 
 

In the second part, several application studies are introduced, in which parallel imaging could make a 
difference. The first application is high-resolution imaging of the brainstem and hippocampus/thalamus 
(Figure).4 The second application is diffusion tensor imaging of pediatric cases, in which severe white matter 
injuries occur that conventional MRI often can’t delineate clearly. Approaches for quantification will also be 
discussed. 
 

Figure: T1-weighted images (top row) and DTI-based color-coded maps (bottom row) of the human 
brainstem. The areas inside the white boxes in the T1-weighted images are magnified for the color maps, in 
which red, green, and blue indicate fibers running along the right-left, anterior-posterior, and superior-
inferior orientations. 
 
References: 
1. Pruessmann, K. P., Weiger, M., Scheidegger, M. B. & Boesiger, P. (1999). SENSE: sensitivity encoding for fast 

MRI. Magn Reson Med 42, 952-62. 
2. Bammer, R., Auer, M., Keeling, S. L., Augustin, M., Stables, L. A., Prokesch, R. W., Stollberger, R., Moseley, M. E. 

& Fazekas, F. (2002). Diffusion tensor imaging using single-shot SENSE-EPI. Magn Reson Med 48, 128-36. 
3. Jaermann, T., Crelier, G., Pruessmann, K. P., Golay, X., Netsch, T., van Muiswinkel, A. M., Mori, S., van Zijl, P. C., 

Valavanis, A., Kollias, S. & Boesiger, P. (2004). SENSE-DTI at 3 T. Magn Reson Med 51, 230-6. 
4. Nagae-Poetscher, L. M., Jiang, H., Wakana, S., Golay, X., van Zijl, P. C. & Mori, S. (2004). High-resolution 

Diffusion Tensor Imaging of Brainstem at 3 Tesla. AJNR Am J Neuroradiol, in press. 


