
An automatic method for scanning the 41-
ciency distribution of single-bore, nonfocused
collimators in a water medium is presented. The

scintillation probe with the collimator to be
studied is kept stationary but connected to the
scanner display while the scanner arm is used
to move the point source of radioactivity traits

versely and longitudinally through a water phan
tom within the field of view of the collimator.

Scintillation probes coupled with single-bore (cy
lindrical, flared, or tapered) collimators are currently
employed for dynamic in vivo clinical and experi
mental studies despite the development of and pos
sibilities offered by gamma@rayscintillation cameras@.
Several repo:ts (1,2) have described the use of scm
tillation probes for quantitative dynamic cardiac in
vivo studies with short-lived fl3mln. The scintillation
probe, because of its thicker NaI(Tl) crystal, has a
greater counting efficiency for flamln (390 keV) than
the thin (Â½-in.) crystal used in the gamma camera.

The usual procedure for obtaining isocount lines
for display of the efficienÃ«ydistribution of the non
focused collimator is based upon stationary measure
ments of a radionuclide point source at various dis
tances. However, this well-established procedure is
cumbersome, time consuming, and relatively maccu
rate (3). Where isotopes with very short half-lives
are concerned, these disadvantages make it difficult
to visualize the efficiency distribution of single-bore
collimators by the usual method of obtaining iso
count lines.

To overcome these disadvantages, an â€œautomaticâ€•
method using the rectilinear scanner and a point
source of radioactivity for the visualization of the
counting field of nonfocused collimators was devel
oped and is the subject of this report.

METHOD

The scintillation probe (including the photomulti
plier tube) and the nonfocused collimator studied
were separated from the scanner and held in a fixed
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FIG. 1. Automatedmethodforscanningof efficiencydistribu
tion of single-bore, nonfocused collimators. Probe combined with
collimator separated from scanner is held in fixed position. Probe
is electronicallyconnectedto scannerdisplay.Pointsourceof ra
dionuclide attached to scannerarm is moved through water phan
tom in collimator field of view.
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position. The probe and collimator, however, re
mained electronically connected to the scanner dis
play. The dimensions of the coffimator tested are
length, 10 cm; internal opening diameter, 5 cm; and
external opening diameter, 6 cm. A point source
attached to the scanner arm was moved transversely
and longitudinally through a water phantom in the
field of view of the collimator (Fig. 1). Thus, the
detector-to-â€•skinâ€•distance remains constant while
the depth of the source in â€œtissueâ€•varies. This ar
rangement appears necessary; while in air the probe
coupled with a nonfocused collimator can be moved
by the scanner over a stationary point source. The
Picker-Nuclear Magnascanner II with a 3 X 3-in.
NaI(Tl) crystal scintillation probe was used for the
study.

A point source of 131!,having a principal gamma
energy (364 keV) similar to that of @8mIn(390
keV) was used in this study. The longer half-life of
181! (8.1 days) as compared with fl3mln (1.7 hr)

provides easier handling for investigative purposes.
The source was counted in a 364 Â±30-keV â€œwin
dowâ€•to give 80,000â€”100,000 cpm for maximum
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(100%) sensitivityonthecentralaxisattheexternal
opening of the collimator. A time constant of 0.5 sec
and maximum scan speed were used. The efficiency
distribution of the collimator studied was displayed
by the Adams-Jaffe color-readout (4).

. RESULTS

The final visual display of the study consisted of
Polaroid color prints obtained with the Adams-Jaffe
color-readout system. There were seven colors and
each color represents a percentage ( 14% ) of the
maximum sensitivity. Thus, a display enabled iso
count lines to be expressed in terms of percentages
of 100% value by relatively clearly outlined separa
tion. By featuring a magnificationâ€”minification fac
tor, such a display also shows the spatial distribution
(â€œtissuedepthâ€•) of each isocount line.

A black-and-white reproduction of the color scan
is shown in Fig. 2. The isocount lines derived from
the color areas with percentages of the maximum
value as well as their spatial distribution in cen
timeters are outlined on the same figure.

SUMMARY

The method presented describes a different scan
fling approach for obtaining the efficiency distribu
tion of single-bore, nonfocused collimators in water
phantoms.
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FIG. 2. Black-and-whitereproductionof colorscanof collima
tor studied. Indicated isocount lines (left); same isocountlines de
rived from color areas with percentages of maximum value with
their spatial distribution in centimeters (right).
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