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Fig.1. A 2D-SSFP pulse sequence to acquire brain
surface angiographic images and brain surface
images. Gs, Gp, and Gf are magnetic gradient field
pulse for slice selection axis, phase encoding axis,
and frequency encoding axis, respectively. To pre-
serve phase coherence of signal data between succes-
sive RF pulses, a magnetic gradient pulse whose
polarity is reverse to that of phase encoding pulse is
applied in the phase encoding axis after signal acqui-
sition. Brain surface angiographic images are
obtained from the FID signals just after the excita-
tion of an RF pulse, and brain surface images from
the time-reversed FID signals just prior to the excita-
tion of the next RF pulse.
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Fig.2. Head images of a healthy volunteer. a : A 3mm thick image obtained from the FID
signals. Blood flows are depicted in high intensities due to inflow effects. b : A 3mm thick
image obtained from the time-reversed FID signals. Cerebrospinal fluid on the brain surface
is depicted in high intensities.

Fig.3. A brain surface angiographic image and a brain surface image. a : An angiographic
image after MIP processing on the three dimensional data set obtained from the FID signals.
Veins mainly on the brain surface are depicted in high intensities due to the inflow effects. b : A
brain surface image after MIP processing on the three dimensional data set obtained from the
time-reversed FID signals is further video-reversed. Although the image SNR is rather
deteriorated, the brain surface structures can be observed.
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Fig.4. A synthesis image of superimposition of a brain surface angiographic image and a brain
surface image. This image is obtained through weighted addition of a brain surface angiogra-
phic image and a brain surface image. Spatial relationship between the vasculatures and
structures on the brain surface can be observed. This image is further processed for stereo
-display to enhance understanding of the spatial relationship.
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Simultaneous Imaging of MR Angiographic Image and Brain Surface Image
Using Steady-State Free Precession
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Synthesis of a brain surface image and an angiographic image representing brain surface
vasculatures can be useful for pre-operational contemplation of brain surgery. Both brain
surface images and brain surface vasculature images were successfully acquired simultaneously
utilizing both FID signals and time-reversed FID signals created under SSFP.

This simultaneous imaging method has several advantages. No positional discrepancies
between both images and prolongation of scan time are anticipated because of concurrent
acquisition of the two kinds of image data. Superimposition and stereo-display of both images enable
understanding of their spatial relationship, and therefore afford a useful means for pre-operational
simulation of brain surgery.
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