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Recent Developments in Cerebral MR Angiography

Kazuhiro Tsuchiya, M.D.
Department of Radiology, Kyorin University School of Medicine

Abstract

In cerebral MR angiography, a three-dimensional (3D) time-of-flight (TOF) technique has been most widely employed
in the diagnosis of cerebral aneurysms and steno-occlusive diseases mainly due to its high spatial resolution. A 3D
phase-contrast (PC) technique with proper setting of velocity encoding has been a choice for demonstrating cerebral
arteriovenous malformations. For revealing some kinds of lesions or intracranial vasculature, two-dimensional TOF or
PC MR angiography has also been performed. Accordingly. most of the recent technical advances in cerebral MR
angiography have focused on 3D-TOF MR angiography. Among them, the use of magnetization transfer to reduce
signals from brain parenchyma and an inclined degree of flip angle to decrease spin saturation are established
techniques to improve the depiction of peripheral vessels. Zero-filled interpolation is a method to fill only the central
portion of k-space with raw data. Application of this method has made it possible to obtain 3D-TOF MR angiograms in
a shorter scanning time. It can substantially improve vessel contrast and continuity as well. Meanwhile, use of
gadolinium-based contrast agent has contributed to better demonstration of intracranial veins by 3D-TOF MR
angiography. Although the combination of the gadolinium bolus injection and the fast imaging sequence has proven to
be useful for vessels in other regions, it is of limited clinical value at present in cerebral MR angiography because of
insufficient spatial and temporal resolution. In addition to advances in imaging techniques, it is noteworthy that several
postprocessing procedures such as 3D display and virtual endoscopy provide refinements to cerebral MR angiography.
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