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General Information 1
Introduction

Section 1
General Information

1.1 Introduction

NEMA, the National Electrical Manufacturer's Association, has established definitions, quantitative
measurements of performance characteristics, and reporting techniques for the specification of the
following Scintillation Camera Based Single Photon Emission Computed Tomography (SPECT)
Performance Standards:

e Angular Variation of Flood Field Uniformity and Sensitivity
e Angular Variations of Spatial Position

¢ Reconstructed System Spatial Resolution

¢ Reconstructed Image Uniformity

The Model 76-826 is made according to the NEMA specifications, for Reconstructed System Spatial
Resolution measurements.

1.2 Phantom

The phantom consists of an acrylic cylindrical chamber, with an inside diameter of 20 +/- 0.5 cm, a wall
thickness of 0.635 +/- 0.2 cm and an inside length of 20 cm. See Figure 2-1. Three line sources, with the
activity distributed in tubes no larger than 1 mm in diameter, are placed in the cylinder, parallel to its axis.
One source is on the cylinder axis. The other two are 7.5 +/- 0.3 cm from the axis, and 90 degrees +/- 5
degrees apart with respect to the central source. The line sources are stainless steel tubes and have luer
fittings at either end for filling with a solution containing technetium-99 m.
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Procedure
Filling the Phantom

Section 2
Procedure

2.1 Filling the Phantom

For filling, take up 10 - 20 mCi of the ®®*™Tc solution in about 1/2 cc volume, in a 1 cc capacity syringe.
Lock an empty 1 cc syringe on the luer fitting at one end of the stainless tube to be filled, making sure the
syringe plunger is completely inserted into the syringe barrel. The filled syringe is then locked to the other
end of the same source tube, and the plunger slowly pushed in, expelling solution into the source tube.
The empty syringe plunger will move out, and when a drop or so of solution is seen in this syringe, filling
is complete. The two syringes may be removed, one at a time, and the tube ends plugged with plastic or
other caps (not supplied with phantom, available through local. supply). All three-source tubes are filled in
the same manner.

2.2 Measurement Setup

The camera window is set to 20%. The total count rate should not exceed 20,000 counts per second.
The phantom is imaged transversely with the phantom axis and camera rotation axis aligned within 0.5
cm, and the two off-center sources lying along the X and Y axis of the reconstructed transverse slice.
The radius of rotation is 15 +/- 0.5 cm. The data is collected into a 128 x 128 matrix using a 2X
preprocess zoom, or, if available, into a 256 x 256 matrix without zoom.

2.3 Data Acquired

The transverse slice, 1.0 +/- 0.3 cm thick, is reconstructed through the center of the phantom with
specified reconstruction and correction techniques. A minimum of 250,000 counts is acquired per slice.
Two additional transverse slices are also acquired, 1.0 +/- 0.3 cm thick and centered about +/- 4 cm from
the center along the axis of rotation, one on each side of the center slice.

2.4 Reconstruction Technique

Each of the reconstructed points is isolated in a region centered on the pixel with the maximum count, the
region width being at least 4 times the expected FWHM in width. Each peak is integrated in the Y
direction to get an X line spread function (LSF) and also in the X direction to geta Y LSF. The mm/pixel
conversion factor is determined from the average spacing between the centerline source and each of the
two peripheral sources. The FWMH is calculated, and the ordinate of the maximum point found, as in
Figure 2-2. The abscissa of the peak is the same as the maximum point.
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2.5 Reporting Spatial Resolution

NEMA specifications require reporting three FWHM values, which are averages of the values measured.
Referring to Figures 2-1 and 2-3, report the average FWHM radial value, in mm, of the 6 radial
measurements of the two peripheral sources. Similarly, report the average tangential FWHM value of the
6 tangential measurements for the same sources. Finally, report the average of the 6 X and Y FWHM
values (3X and 3Y values) for the 3 slices of the center source.
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Figure 2-1.  Reconstructed System Spatial Resolution
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Points A, B, (C, D) are found by linear interpolation from points surrounding half (tenth) peak value.

B - A =FWHM in channels
D-C=FWTM in channels

_A+B

7= E peak center, not the peak value point.

Figure 2-2.  Linear Interpolation of Half Maximum, Tenth Maximum and Center Location for Spatial
Resolution and Energy Resolution
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Figure 2-3.  Reporting Spatial Resolution
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