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Neuro-ECAT: A High-Resolution, High-Efficiency
Positron Tomograph For Imaging the Adult Head or
Infant Torso

C.W. Williams, M.C. Crabtree, M.R. Burke,

R.M. Keyser, S.G. Burgiss (EGG-ORTEC)

E.J. Hoffman, M.E. Phelps, (University of California

at Los Angeles)

The Neuro-ECAT design and performance charac-
teristics are presented. The Neuro-ECAT is a two-
motion (translate plus rotate) Positron Emission
Tomograph. It is designed for high resolution
cross-sectional images of the adult human head and
the complete torso of infants and small animals.

The Neuro-ECAT provides two distinctly different
types of scans. One is tomographic, which produces
a slice image, the second is rectilinear and yields
planar views (ap and lateral).

The system is multi-slice (3 detector planes, 5
image planes), using 88 Bismuth Germanate (BGO)
detectors per plane (264 total). It employs re-
tained and electrically operated shadow shields
which provide two choices of tomographic resolution,
nominally 0.75 cm and 1.0 cm. It also employs re-
tained and electrically operated interplane septa,
providing either a very high efficiency mode
(greater than or equal to 200,000 Cps/Micro Ci/ml)
for low activity level studies, or a very low noise
mode for very accurate quantitative measurements.
The discussion will include the design criteria for
the Neuro-ECAT, signal-to-noise trade-off considera-
tions, and a dynamic background correction approach.
Data from phantom studies will be presented to
illustrate system performance.
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