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Fig. 1. Schematic of the sequence for CINEMAPCASL
CINEMA-PCASL technique combines multiple phases PCASL with 3D T1TFE sequence.
Labeling geometry show imaging slab, Labeling plane is indicated as narrow line.
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Fig. 2. 32 years old man with large AVM in the left temporoparietal lobe

a) The selected orthogonal MIP images of CINEMA-PCASL show the arterial feeders from the
left middle cerebral artery (thin long arrow), the anterior cerebral artery (thick long arrow), ni-
dus (short arrow), and superficial venous drainage (open arrow).

b) Time-of-arrival color map is able to show differential filling rates for the arterial supply to
AVMs ; warm colors indicate early arrival of blood, whereas cold colors indicate later arrival.
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Hemodynamic information is required for accurate diagnosis, effective treatment, and follow-up
examination of numerous cerebrovascular diseases. A recently introduced technique for non-contrast
3-dimensional (3D) volumetric time-resolved magnetic resonance angiography (MRA)-contrast in-
herent inflow enhanced multi phase angiography (CINEMA)-provides useful qualitative information
on the morphologic and dynamic filling of intracranial vessels and requires no catheter insertion or
contrast agent. We propose combining CINEMA with pseudo-continuous arterial spin labeling
(PCASL). We present a preliminary study of non-contrast time-resolved MRA with time-of-arrival
map and discuss its clinical relevance.

Studies in all volunteers and patients clearly depicted major intracranial vessels. In patients,
CINEMA-PCASL demonstrated the nidus, feeding arteries, and right posterior cerebral artery, and
subsequent draining into the superficial venous system was clearly observed with a temporal resolu-
tion of 200 ms. Time-of-arrival maps presented the different filling time of every segment vessel in a
single colorful image. The expected pattern of delayed transit to more distal vessels is apparent as
well as the earlier arrival in central portions of larger vessels.

This preliminary study demonstrated the usefulness of the CINEMA-PCASL technique in evaluat-
ing the cerebral vasculature. Simultaneous acquisition of high quality temporal and spatial resolutions
obviated the need for contrast agent.
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