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Fig. 1 Dual-pinhole SPECT system for small animal
studies using PRISM-2000XP gamma camera.
Two pinhole-inserts are mounted on the same
unit, and it was not attached to the camera detector
but to the gantry. The material of pinhole-insert is
lead (Pb).
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FOV Pinhole insert e

% (Knife-edge)

Mechanical center i
L T
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Fig. 2 Geometry of the dual-pinhole SPECT system.
Notation a and b represent the distance from
pinhole aperture to the detector-surface and to
mechanical center, respectively. The diameter of
pinhole aperture is indicated as d and the
acceptance angle is a. In our system, a= 170 mm,
b=40 or 50 mm, d=1 mm, and a=70 degree
were employed.
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Cross-line ;hantom |
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Fig. 3 Cross-line phantom for pinhole alignment. The
phantom is designed to be fixed at the mechanical
center of two pinhole inserts. The cross-line
source in the phantom is 1.5 mm¢ and 30 mm
long.
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Fig. 4 Schematic diagram of pinhole alignment.
Distance of images from the center-line of each
detector are x; and x2. Deviation of pinhole
system along to x-axis and rotation angle around
y-axis denote as Ax and 8y, respectively. The
value of Ax and By can be obtained by equation
(7) and (8), respectively.
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Fig. 5 Line spread functions (LSF) measured by Type-I collimator (b =40 mm). The values
of FWHM of LSF for horizontal and vertical directions were 1.68 and 1.62 mm,

respectively.
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Resolution phantom

Fig. 6 Resolution phantom images (256 X256 matrix, pixel size is about 0.272 mm)
measured by 40 mm radius collimator. The slices were added by five slices (the
thickness is 2.75 mm). The smallest cold rod (1.2 mm¢) could be observed on each

slice.
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Summary

Development of a High-Resolution Pinhole SPECT System
Using Dual-Head Gamma Camera for Small Animal Studies

Takashi Yokor and Haruo KisHi

Department of Research and Development, Medical Systems Division,

Shimadzu Corporation

We developed a high-resolution pinhole SPECT
system using dual-head gamma camera (PRISM-
2000XP) for small animal, and evaluated the perfor-
mance of this system. Two pinhole-inserts (Pb) were
mounted on the same unit, and it was not attached to
the detector but the gantry of gamma camera. We de-
signed two kinds of pinhole collimators with different
rotating radii, 40 mm (Type-I) and 50 mm (Type-II).
The diameter of the pinhole is 1 mm for both types.
The field of view (FOV) and magnification were 45.8
mm¢ and 4.25 for Type-I, 57.4 mm¢ and 3.40 for
Type-II, respectively.

We measured full width at half maximum (FWHM)
of line spread function using a *™Tc line source. Mea-
sured FWHM values were 1.65 mm using Type-I and
1.91 mm using Type-II at the center of FOV in the
center slice. The volume sensitivity of this system was
8.54 keps/MBqg/ml (Type-I) and 5.68 kcps/MBq/m!
(Type-11). We could observed 1.2 mm¢ cold spot in
the resolution phantom using Type-I. In conclusion,
this system is available for SPECT measurement of
small animal studies.

Key words: Pinhole collimator, SPECT.
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