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[Abstract] Objective To compare the visualization of normal intracranial venous system at three-dimensional contrast en-
hanced MR angiography (3D-CE MRA), two-dimensional time of flight (2D-TOF) and three-dimensional phase contrast
(3D-PC) MR angiography. Methods In 28 healthy subjects, oblique coronal 2D-TOF, sagittal 3D-PC and sagittal 3D-CE
MRA were respectively performed. All data were displayed as maximum intensity projection (MIP) images. The image qual-
ity of predefined cerebral veins and sinuses was graded by two radiologists in consensus as continuous and completely visible,
continuous and partly visible, not continuous and vaguely visible, or not visible. Results The superior sagittal sinus,
straight sinus, bilateral transverse sinuses, bilateral sigmoid sinuses, superficial middle cerebral veins and Galen vein were
visualized equally well with 2D-TOF, 3D-PC and 3D-CE MRA (P>>0. 01, respectively). For visualization of the inferior
sagittal sinus and confluence of sinuses, 3D-CE MRA was superior to 2D-TOF MRA (P<C0.01), but not superior to 3D-PC
MRA (P>>0.01). For visualization of the superior cerebral veins, Trolard veins and Labbé veins, 3D-CE MRA was superior
to 2D-TOF and 3D-PC MRA (P<C0. 01, respectively). The septal, thalamostriate, internal cerebral and Rosenthal basal
veins were also visualized equally well with 2D-TOF, 3D-PC and 3D-CE MRA (P>>0. 01, respectively). Conclusion 3D-CE
MRA can quickly provide high-quality images of intracranial venous system. 3D-CE MRA depicts the confluence of sinuses
better than 2D-TOF MRA and shows the cortical superficial veins better than 2D-TOF MRA and 3D-PC MRA.
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