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Figure 440e-5 Susceptibility-weighted imaging in a patient with familial cavernous malformations. A. Noncontrast computed tomography scan shows one hyperdense lesion in the right hemisphere (arrow). B. T2-weighted fast spin echo image shows subtle low-intensity lesions
(arrows). C. Susceptibility-weighted image shows numerous low-intensity lesions consistent with hemosiderin-laden cavernous malformations
(arrow).
Fast-flowing blood returns no signal (flow void) on routine T1W or
T2W spin echo MR images. Slower-flowing blood, as occurs in veins
or distal to arterial stenosis, may appear high in signal. However, using
special pulse sequences called gradient echo sequences, it is possible to
increase the signal intensity of moving protons in contrast to the low
signal background intensity of stationary tissue. This creates angiography-like images, which can be manipulated in three dimensions to
highlight vascular anatomy and relationships.
So called time-of-flight (TOF) MRA relies on the suppression
of nonmoving tissue to provide a low-intensity background for the
high signal intensity of flowing blood entering the section; arterial or
venous structures may be highlighted. A typical TOF MRA sequence
results in a series of contiguous, thin MR sections (0.6–0.9 mm
thick), which can be viewed as a stack and manipulated to create an

angiographic image data set that can be reformatted and viewed in
various planes and angles, much like that seen with conventional angiography (Fig. 440e-2G).
Phase-contrast MRA has a longer acquisition time than TOF MRA,
but in addition to providing anatomic information similar to that of
TOF imaging, it can be used to reveal the velocity and direction of
blood flow in a given vessel. Through the selection of different imaging parameters, differing blood velocities can be highlighted; selective
venous and arterial MRA images can thus be obtained. One advantage
of phase-contrast MRA is the excellent suppression of high-signalintensity background structures.
MRA can also be acquired during infusion of contrast material. Advantages include faster imaging times (1–2 min vs 10 min),
fewer flow-related artifacts, and higher resolution images. Recently,

