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NUCLEAR MEDICINE - THE PARTY IS OVER!

Michael J. Chamberlain
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Any specialty based on a particular technology or disease is inherently
vulnerable in a world of rapid technological advances. The leech specialists
and the tuberculosis specialist have both experienced declines whereas the heart"
and kidney specialists go on forever!

Not surprisingly new technologies have come along and quite legitimately
replaced nuclear medicine diagnostic techniques because they are quicker,
cheaper, more sensitive and safer or perceived as safer. Ultrasound and nuclear
magnetic resonance (NMR) imaging are undoubtedly aided in their take over of
former nuclear medicine territory by the fact that they do not use ionizing
radiation. This safety advantage is legitimate but is often perceived to be of
greater importance than may be the case. The irrational fear of ionizing
radiation is not simply going to go away and may lead to the more rapid
embracing of these alternatives to nuclear medicine techniques than would
otherwise be the case. For that matter I see very little attempt being made by
Canadian nuclear medicine physicians to educate the public or their colleagues
on the facts of radiation and its danger.

Nuclear medicine physicians often become annoyed when the lay public or
even their colleagues over-emphasize the dangers of radioactivity. Ironically
they are guilty of the same error in defining their specialty and their right to
occupy certain territory in terms of their knowledge of and ability to handle
radioactivity. This leads to two unfortunate scenarios as technology advances.
A nuclear physician may be expert in receptor binding assays but justifies his
or her provision of the diagnostic service to the hospital because they are
radioimmunoassays". Along comes an advance and the radio label is replaced
by fluorescein or an enzyme. Immediately the territory is lost to a biochemist
or endocrinologist because radioactivity is no longer involved. All the other
knowledge and expertise, which in reality is much more important than the
particular nature of the label involved, then goes for naught. Alternatively a
new radiopharmaceutical is developed which makes accessible some diagnostic area
not previously within the nuclear physician's purview. His claim to be an
instant expert in that area merely because the diagnosis can be made by a
radionuclide technique is hardly credible. In the recent "who does what"
disputes between nuclear physicians and cardiologists some nuclear physicians
rightly lost out when their claiir to cardiological expertise was a direct
consequence of the availability of radio-thallium.

Over production of physicians is evident in North America and throughout
the western world. Competition between different specialty groups for a
shrinking share of the market is entirely predictable. Nuclear medicine
physicians will be subject to this competition and are generally poorly pliicM
to resist it.
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Nuclear medicine has repeatedly provided exquisite tools to explore
physiology and pharmacology in a research setting. The adoption of a large
volume service role is a recent phenomenon and probably merely a temporary
aberration when looking at the whole history of nuclear medicine. Even in
recent times the economics of nuclear medicine practice have differed
substantially from those of diagnostic radiology and have suffered because of
the lack of the equivalent of the chest X-ray. By this I mean an examination
which is very rapidly read and reported and which is ordered uncritically on
every patient who is admitted to hospital and on every subsequent occasion that
he or she coughs, hiccups, vomits or taints.

I find completely unconvincing the prediction of Wagner^ and others that
there will be a great proliferation of Positron Emission Tomography (PET) units
each with its own cyclotron and the ability to carry out dynamic biochenical
measurements in brain, myocardium etc. I believe that exciting research work
will be done in a handful of established centres (probably those which are
already established, including three in Canada). That work may well lead to all
kinds of advances in diagnosis and treatment but there is no reason to suppose
that PET will be generally applied to a mass market. The best may yet be to
come for a privileged tew nuclear physicians in PET facilities but this will be
scant comfort for the rank and file in district general hospitals. It is
important to remember the disparity between pharmacology and therapeutics. One
measures by the milliequivalent and subsequently treats by the bucketful.

I am extremely skeptical concerning the probability of the wide spread use
of radiolabelled monoclonal antibodies in the detection let alone the treatment
of malignant disease. Will testing be like that for allergies with a battery of
15 or 20 reagents? Consideration of blood flow alone makes it most unlikely
that tumour detection will occur with a functionally significant (in terms of
metastasis) improved sensitivity over existing techniques. Consideration of
general non-specificity of tumour markers, the variability of their presence and
their concentration lead me to conclude that the wide spread use of monoclonal
antibodies for tumour detection will be a bust — yet another failure of the
magic bullet dream! Monoclonal antibody research may produce interesting and
useful radiopharinaceuticals such as white blood cell labelling agents and will
probably produce in vitro tests for the presence of tumour. The problem is that
there is no particular reason why the latter should require radioactive labels.

My scepticism also extends to the hope that what is being achieved in
research centres by PET today will be done by quantitative single photon
emission tomography (SPET) tomorrow. In my view SPET offers a useful but
marginal improvement on conventional planar scintigraphic imaging. I do not
believe that it can be made sufficiently quantitative for biochemical studies.
Nor do I believe that the necessary equivalent "physiological" radiopharmaceut-
icals are about to be developed. Like others in the audience I have seen
iodoamphetamine scans of the distribution of cerebral blood flow achieved at a
cost of $400.00 - $600.00 for iodine-123 alone. They seem to me very poor value
for money and will remain so even if the price of iodine-123 comes down and its
availability goes up. Don't look for salvation in that direction.
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London, Ontario, unlike many Canadian communities, has had fully-developed
nuclear medicine services in its three major hospitals for over ten years. It
is generously provided for with staff and equipment as compared with the rest of
the country. At University Hospital the nuclear medicine workload has been
carefully and consistently measured. The workload peaked in 1982, whether
measured in work units or in procedures, and has since declined. The figures
are shown in Table I. The overall decline has been 11% but this includes a 24%
decline in in vivo studies compensated for by a sharp increase in in vitro work.
This has been achieved by hanging on to thyroid function tests even though
fluorescence polarization assays have replaced radioimmune assays.

Of course you will say that the decline reflects the involutional
melancholia of the Director and if he had any get-up and go new tests would have
been introduced to replace those which have become obsolete or otherwise fallen
from favour. It is difficult for me to refute the charge but in my defence I
would point out that:

1. We were the first to introduce SPET in Canada and that our second SPET

camera has been operating for two years.

2. Large numbers of gastrointestinal motility studies are being done.

3. Labelled white cell and platelet studies are routine.

4. Pulmonary ventilation studies have increased substantially due to the
introduction of radioaerosols including the development and marketing
of our own aerosol delivery system.

5. A 24 hour service is offered throughout the year.

6. The department is fully open to practitioners in the surrounding area.

The decline has occurred in spite of all this. We operate in a hospital with an
aggressive, competitive diagnostic radiology department offering high quality
CT, ultrasound, digital intravenous angiography, interventional angiography and
whicli is just about to install the second NMR unit in the city. I know that
workloads are not yet declining in many other Canadian centres but the decline
has been noted in places in the United States with a fully developed Nuclear
Medicine service. I suggest that the University Hospital experience is showing
you the shape of things to come.

Unfortunately the compartmentalized nature of medical specialties and "who
does what" disputes make it very difficult for changing utiliztion of different
diagnostic modalities to be accommodated smoothly, economically and without
wastage of highly trained personnel.

But what about those academic nuclear medicine centres for which the future
is so bright. Unfortunately most academic centres are very heavily dependent on
the service workload subsidizing the academic endeavours. I can illustrate this
by looking at the financial facts of life for the Division of Nuclear Medicine
at the University of Western Ontario.
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Let me boast a little and say that this is a relatively large and
successful academic unit, at least in Canadian terms- Our faculty consists of
10 nuclear medicine physicians and 1 endocrinologist, 5 physicists, 1 computer
scientist and 1 chemist. We have a variety of graduate students, research
fellows, secretaries and technologists. The annual budget is well in excess of
two million dollars. Of this only 1% is "hard money" from the University. This
includes the total University contribution to salaries, secretarial support,
supplies, teaching etc. The clinical activities of the Division generate the
major part of the budget and in the last two years $600,000.00 per year has been
obtained in research funding. You can see how vulnerable the operation is to
any decline in the service workload and hence in the income derived from it.
Large though the research grants may seem they can only work in departments
physically provided, staffed and equipped in the name of the service operation.
Thus the academic activities are utterly dependent upon the continuing ability
of the service work to generate funds. I believe there is good evidence to show
that this ability to generate funds is in decline and about to decline further.

Please don't shoot the messenger who brings the bad new but, ladies and
gentlemen, the party is over! Nuclear medicine will survive. The scientific
and intellectual activities of nuclear medicine will thrive. The party is over
for nuclear medicine as a large volume prosperous specialty of wide diagnostic
application.

1 Wagner, H.N. Jr. Nuclear Medicine in the 1990s: The Challenge of Change -
SNM Scientific Meeting Highlights. JNM 26: 679-686 1985.

TABLE 1

UNIVERSITY HOSPITAL LONDON
NUCLEAR MEDICINE WORKLOAD

YEAR

198U
1981
1982
19»3
1984
1985 (projected)

1980
1981
1982
1983
1984
1985 (projected)

UNITS

443,672
489,279
570,842
556,326
546,068
508,068

357,237
399,375
443,970
410,158
376,516
339,096

TOTAL IN VIVO + LAB
1982 - 1985 11% decline

TOTAL IN VIVO ALONE
1982 - 1985 24% decline


