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Preface 

Since its inception, magnetic resonance imaging has used tissue properties such as T1, T2 , 

and spin density followed by flow, diffusion characteristics, lipid imaging, and spectros­
copy as the technology developed to crea te images with extraordinary detail of the body 
and brain; and this list continues to grow. Surprisingly, prior to susceptibility weighted 
imaging or SWI, the basic property of tissue susceptibility had not been u sed directly, but 
rather taken advantage of through local r; effects in magnitude images. The problem with 
this approach is that many different sources can cause r; signal dephasing. The basic field 
effects created by susceptibility have generally been recognized as a source of artifacts 
and the usual first response was to remove them. However, such field effects can be u sed to 
separate types of materials such as calcium deposits, which are diamagnetic, from 
microbleeds, which are paramagnetic. In fact, these field effects were used in the original 
concept of susceptibility weighted imaging to better image small veins and to enhance 
contrast in tissues. 

Practically, the phase information available in MR imaging carries all the information 
that is needed to reconstruct the local magnetic source or susceptibility difference 
between tissues. Although SWI uses phase as a source of contrast, the more advanced 
concept is to create a susceptibility map that can be used not only to differentiate 
paramagnetic from diamagnetic substances but also to quantify the amount of a given 
substance present that is causing the susceptibility difference, such as local iron 
differences between tissues. In this book, we refer to the combination of SWI filtered 
phase and magnetic susceptibility mapping as SWIM for susceptibility weighted imaging 
and mapping. The work on SWI showed the significance ofphase in enhancing contrast in 
tissues and now SWIM opens the door to quantifying susceptibility in tissues. Clinically, 
SWI makes it possible to image microbleeds and veins more effectively, while SWIM 
will provide the methods to quantify oxygen saturation and local iron content. These 
techniques have or will find applications in neurovascular diseases, neurodegenerative 
diseases, and iron-related diseases. Multi-echo SWI also offers a means to image the 


