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Section 1
General Information

1.1 Introduction

The Dual-Source Scatter Phantom matches the pulse-height spectrum during gamma-camera deadtime
measurements with that observed under clinical cardiology imaging conditions (see Figure 1-1).

As has been pointed out by several authors’, the observed camera deadtime depends on the fraction of
incident events that passes the pulse-height analyzer. For good modeling of the clinical situation, our
phantom is ideal. It provides 5 cm of material in front of the sources and 10 cm of backscatter material.
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Figure 1-1.  Effect of Scattering Material

Effect of scattering material on ™ Tc spectra observed with multi-channel analyzer of an Ohio-Nuclear
120 scintillation camera; (a) minimal scatter; (b) 2.2 cm Masonite in front of source; (c) 4.6 cm Masonite in
front of source; (d) 10.2 cm Masonite behind source; (e) plexiglass scatter phantom providing 5 cm for
forward scatter and 10 cm for backscatter; (f) spectrum from %™Tc labeled microspheres in myocardium,
LAO 30° view.
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1.2 Description

The Phantom? is a 20 cm x 20 cm x15 cm acrylic block, drilled with two holes for inserting test tubes to
carry ®mTc sources. Dimensions are shown in Figure 1-2.
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Figure 1-2.  Dual-Source Scatter Phantom

'Sorenson, JA; Deadtime Characteristics of Anger Cameras, J. Nucl. Med. 16 284-88 (1975).
Sorenson, JA; Methods of Correcting Anger Camera Deadtime Losses, J. Nucl. Med. 17 137-41 (1976).
Wicks, R, Blau, M; Effect of Window Fractions on Deadtime of Anger Cameras, J. Nucl. Med. 18 733-35 (1977).

2Adams, R, Hine, GJ, Zimmerman, CD; Deadtime Measurements in Scintillation Cameras Under Scatter Conditions
Simulating Quantitative Nuclear Cardiology, J. Nucl. Med., 19: 538-544 (1978)

1-2



Procedure
Measurement of Paralyzable Deadtime, with Scatter

Section 2
Procedure

2.1 Measurement of Paralyzable Deadtime , with Scatter

1. Mount the collimator used for cardiac imaging on the camera, and direct the detector head
horizontally. Obtain a table to support the phantom. Place the surface nearest the test tubes in
contact with the face of the collimator, with the test tubes vertical at the center of the field of view.

2. Center the 20% window (or whatever window width is used clinically) symmetrically on the *™Tc
photopeak. Add enough **"Tc to each test tube to produce about 20,000 cps + 10% with each one
separately (and not more than 10% difference in cps between them) when placed in the scatter
phantom. From 2 to 10 mCi may be needed to produce this count rate. Each source volume should
be about 5 ml.’

3. The following procedure should be used with a counting time of 100 seconds per measurement. To
cancel the effect of radioactive decay, maintain a constant time interval between measurements.

a) Determine background count rate in cps.

) Place source #1 in the phantom and record counts. Calculate cps, and call this C;.

) Add source #2 and record counts of both sources together. Calculate cps, calling it Ci..
)

)

o O T

Remove source #1 and record the count for source #2 alone. Calculate cps, calling it Co.

Obtain a second series of counts. Count source #2 first, then both sources together, and
finally source #1 alone. Call the corresponding cps C,, C+, and C;

f) Determine the background count rate again, with both sources removed, and calculate cps.
Average the two background values, and subtract the resulting value from both C;'s, C.'s and
Ci2's to get net count-rate values, which may be called R +'s, R.'s and Ri.'s respectively.

)

For particularly fast or slow cameras use 100,000/ =+ 20%, where is the estimated deadtime. For example, if =3
usec, use 27,000-40,000 cps. Note that the latest gamma cameras have achieved deadtimes as short as 1 usec.

‘If data overflow occurs, double or triple the volume.
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4. Where R R., Ri2 are now the net cps values for the measurements, calculate the paralyzable
deadtime in psec, as follows:

T 2R, (R,+R;) |
1= i n - | X ] QOHEx
(R,+R,) Rz
Example
Average Background 37 cps
Cq 21059
Ci2 39584 =2.3475 psec
C. 20650
Cq 20608
Ci 39463 =2.3560 psec
G 20975
Average: 2.352 psec
*¥**NOTE

This equation? is an approximation that yields

values of within a few thousands of 1 psec of the
true value if the activities of the two sources are
within 10% of each other. Significant error may be
introduced if the activities differ considerably.

'Sorenson, JA; Deadtime Characteristics of Anger Cameras, J. Nucl. Med. 16 284-88 (1975).
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