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LETTERS TO THE EDITOR

PARALLEL44OIE, COLLIMATOR DESIGN

We wish@tobringto@your@atteniion an error which
has appeared in the litera@re on pa@tallel-holemulti
channel collimator desi@gnand optimization. Our
studies have shown the geometric resolution equation

as given byAnger (1) and used by others (2,3) to
beinerror.@ â€˜.-@â€˜@ 4....@ -.

For a collimator fixed in position, the gamma-ray
distribution has the irregular shape shown in Fig. 1
(1 ). If the collimator is assumed to move during
exposure, thegamma-ray distribution becomes the
smoothed triangnlar pattern shown. The ..geometric

resolution, R, i@defined as the full width at half the

maximum value of this smoothed intensity distribu
tion curve. The @equationdefining R is derived from
geometric considerations. Referring to Fig. 1, the
triangle @LMNis congruent to the triangle @EFG;
therefore, the geometric resolution is

R=@-(A+B+C), (la)

where AE A â€”2/@(E) is the effective collimator
thickness. This resolution equation differs from that
given by Anger (1 ) and used by others (2,3) where

RA=@-(AE+B+C). (ib)

When B + C is assumed equal to zero the resolution
from Eq. ( ib) is RA D. This result indicates that
no septal penetration occurs. The resolution given
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FIG. 1. Crosssectionof parallel.channelcollimatorshowing
gamma-ray pathways and irradiated areas of detector.

TABLE1. OPTIMIZEDCOLLIMATORGEOMETRICPARAMETERS*AND COMPARISONOF THE
PREVIOUSLYAPPLIED RESOLUTION EQUATION AND THE CORRECTEDRESOLUTION EQUATIONt

B= 25.4mm5.785.871.566.717.166.707.478.118.607.768.6311.21B76.2mm11.6011.680.6912.4012.853.6312.5113.155.1212.3713.347.85B127.Omm17.4117.500.5218.0818.542.5417.5518.193.6516.9918.166.90

S Collimator geometric parameters are those used in Table IV of (I).

t All collimatorsare slab constructionsfabricated from lead assuminga penetrationfactor of 0.05.
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by Eq. (la) for B + C = 0 is

R DAD!1 2 2â€”-A;-= â€œ+A(E) (
which accounts for septal penetration at the edges
of the collimator holes.

A comparison of the resolution calculated from
each result is given in Table 1. (For a detailed ex
planation of the origin of the collimator parameters
given in Table 1, see Ref. 1 .) It is seen that for a

collimator designed for high-energy gamma rays
(@400 keV), the error in the resolution is 10% or
greater for small source-to-collimator distances. This
error is reduced for lower energy gamma and large
source-to-collimator plus collimator-to-detector dis
tances.

FOCAL HYPERFIXATION OF RADIOCOLLOID BY THE LIVER

In recent years, several cases of focal hyperfixation
of radiocolloid in the liver scan have been presented
in the Journal of Nuclear Medicine. The reason for
this hyperfixation could not be determined in most
cases. We observed one with a â€œhotspotâ€•in the liver
scan which could be examined histologically.

A 37-year-old female patient consulted her phy
sician for discomfort in the epigastrium. At physical
examination there was a clearly delimited round and
palpable mass. Blood chemistry revealed no patho
logic findings except for a slight rise in alkaline phos
phatase and SOOT. The patient was referred to us
for a liver scan, which showed a hot spot, corre
sponding to the palpable tumor in the epigastrium.
Angiographic examination was suggestive of a tumor
in the liver (Fig. 1). Therefore, the patient was
operated on and left lobectomy was carried out.
The pathologist found a well-defined tumor with a
diameter of 6 cm in the left lobe of the liver. His

tologically, the tumor consisted of normal liver tis
sue with moderate fibrosis. Histologic diagnosis:
hamartoma in the left lobe of the liver.

EXPRESSION OF TISSUE ISOTOPE DISTRIBUTION

When tissue-distribution studies of labeled com
pounds are reported, the common method of ex
pressing individual tissue concentration is as percent
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FIG. 1. Angiographicexaminationsuggestiveof livertumor.
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of administered dose per gram of tissue. To be mean
ingful, the size of the animal must be stated, since,
obviously, a large animal will constitute a larger dis
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