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Restricting further their attention to the case where

only the first two terms of Eq. 1 are kept, they stated
that the isotropic operation is realized by averaging
scan data in four directions along two orthogonal
axes. Under these assumptions their process will be
isotropic.

Our concern is, however, with a more sophisticated
two-dimensional process to meet requirements in
the recent progress on scintigraphic image process
ing. The generalized linear and shift-invariant process
is expressed by

F(x,y) = f(x,y) * g(x,y)

where g(x,y) is the certain filter function and the
symbol * denotes the two-dimensional convolution
operation. When g(x,y) is circularly symmetric, i.e.,
g(x,y) = g'( \/@ + y2) = g'(r), the process should
be called â€œisotropicâ€•in our sense. The isotropic
process in our sense is realized by the omnidirec
tional scan but not by the four-directional scan with
out rotation.

We believe that omnidirectional scanning is par
ticularly important for the process of scintigraphic
image because the images are generally associated
with statistical noise, the spatial frequency of which
extends to a much higher frequency region than that
of the signal, and accordingly a derivative or La
placian operation is not practical due to excess en
hancement of noise. Even in the case where F can
be determined from f in a small region around point
(x,y)intheprocesssuchassmoothingordeblurring
(resolution enhancement) , omnidirectional scanning
will yield a better signal-to-noise ratio in the ob
tamed image due to the averaging effect for noise in
all directions.

As to the last comment on the amount of smooth
( 1 â€˜ ing in â€œdeblurring operation,â€• we should like to

â€œI record the following. Suitable filter response for de

blurring, including smoothing, has been discussed
by several authors and summarized by Kirch and
Brown (5) . The typical response has a peak at a
suitable frequency with sharp cutoff at the high
frequency side. Such a response can be approxi
mately realized by, in our system, the combination
of a high-frequency enhancer (electronic filter) and
a low-pass filter (defocusing the beam of the flying
spot tube) having sufficiently sharper cutoff char
acteristics than the response of the enhancer. The
cutoff frequency of the low-pass filter has to be ap
propriately higher than the turnover frequency of
the enhancer. Adjustment of the overall response is
made both by tuning the turnover frequency and
gain of the electronic enhancer and by suitable de

(2) focusing of the beam such as looking at the processed
image on a cathode-ray tube.
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REPLACEMENTFOR 1311ROSE BENGAL. IS IT REALLY?

The July 1974 issue of the Journal of Nuclear
Medicine carried an article by Lin and associates (1)
entitled â€œA99â€•Tc-labeledreplacement for 1311-rose
bengal in liver and biliary tract studies.â€•Their data
are presented in three figures. The first figure shows
1311-rose bengal and 99mTc4abeled mercaptoisobu
tyric acid-stannous chloride complex (Hepatobiliary
Scintigraphin) blood clearance in one dog. The sec

ond shows the body tissue distribution of oflmTc@
mercaptoisobutyric acid-stannous chloride complex
in rats. The third shows scintigraphy of the liver and
gallbladder in a dog. The authors do not list any
references. The article appears to give the reader
the impression that o9mTc@mercaptoisobutyric acid
stannous chloride complex is the first 9amTc_labeled
compound that is concentrated by the liver and gall
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bladder. These authors neglect to mention how their
product differs from previously described o9mTc@
labeled compounds that concentrate in the liver and
gallbladder. We reported in 1972 that 9omTc@labeled
penicillamine is concentrated by the liver and gall
bladder, both in experimental animals and in man
(2,3). Technetium-99m-penicillamine has been used
in man to evaluate gallbladder function and has been
shown to compare favorably with contrast cholecys
tography (4). Dugal, et a! (5) have labeled a bile
acid analog (dihydrothioctic acid) with o9mTc and
have shown that this agent can be used in dogs for
quantitative analysis of gallbladder contraction using
an image display-analysis system. This group has
also shown that their agent preceded by cholecysto
kinin injection can be used effectively for the diag
nosis of acute cholecystitis in man (6).

Lin and his colleagues have neglected to mention
how their new compound differs from these previ
ously reported OOmTc_labeled agents and, on the basis
of animal studies, claim that their compound is a re
placement for 1311-rosebengal. Since their data show
only that 99mTc@mercaptoisobutyric acid-stannous
chloride complex is concentrated in rat and dog gall
bladders, we feel that they should not imply that their
agent is a replacement for â€˜31I-rosebengal studies in
man. It is Surprising that the reviewers who suggested
a revision of the original manuscript did not note
that in their article, Lin and his associates failed to
refer to other previously reported oomTc@labeled
agents available for hepatobiliary studies. We ques

THE AUTHOR'S REPLY

Krishnamurthy, Tubis, and Blahd are quite cor
rect in pointing out that significant publications exist
that are related to 9omTc_labeledagents for gallblad
der scintigraphy. Since our paper on this subject was
merely intended to be a concise report of our initial
evaluation of a single new agent, we made no effort
at either review of prior art or evaluation of relative
merits of similar agents. We regret that our manner
of presentation was found offensive.

It should be noted, however, that our choice of
Sn(II) mercaptoisobutyrate for 99mTc_labeling in
cholescintigraphy is neither arbitrary nor capricious.
We have been developing and evaluating agents for
this purpose for many years, and, indeed, we have
extensive data in animals comparing a variety of
agents. The agents we studied included those men
tioned by Blahd, Tubis, and Krishnamurthy, and our
animal data convinced us that our DomTc@labeled
Sn(1I) mercaptoisobutyrate showed the most rapid
and complete concentration in the liver with the least
amount of concentration and excretion by the kid

tion the implications of the title of their article and
Suggest that at this stage of development of oomTc

compounds for biliary tract studies that 1311-rose
bengal still has a role to play in human studies.
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neys of all of the agents we evaluated. We thought
that little would be gained by publishing such com
parisons, however, since, in the final analysis, the
relative clinical utility of the various agents becomes
the only criterion of relative merits.

With regard to the disclaimer that the agent is a
substitute for 131I-rose bengal, our argument is sim
ply that 99mTc has physical properties superior to
those of 1311with regard to use with existing imaging
devices and that plasma clearance and hepatic con
centration of O9mTc5n(II) mercaptoisobutyrate is
more rapid and complete than that found with 131J..
rose bengal in experimental animals. Our conclusion
that OOmTcSn(II) mercaptoisobutyrate is a substi
tute for 1311-rose bengal in hepatobiliary studies is
thus a result of the apparent superior physical and
biologic properties of the former agent in comparison
with the latter, at least in animal studies.
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