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prudent to demonstrate the utility ofcerebral SPECT imaging as
it impacts on clinical management decisions. Although our
studies were one of several in the patients' workup, if a change
in clinical management decisions resulted, it was specifically
due to the results of the cerebral SPECT scan. This was
confirmed during the follow-up interview.

Although MRI and CT will continue to be useful tools,
cerebral SPECT imaging will be a critical part of the workup in
patients with neurologic and psychiatric disorders. We identi
fled a significant impact of cerebral SPECT imaging in clinical
management decisions. Although preliminary evaluation of the
effect of these management decisions on patient morbidity,
mortality and cost containment appears to be favorable, long
term follow-up is needed to confirm these initial results.
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T his quotation is one of the most
famous in all motion picture history.

Unfortunately, it also represents the cur
rent state ofadvances in health care in the
United States. The advocacy of new pro
cedures or novel applications for old
procedures is of little interest, except to
the procedure advocates, unless costs and
outcomes are clearly outlined. The med
ical world has become a cold, hard place
whereeconomics,not sciencealone,gov
ems the diffusion of technology. The
response to this change by the medical
imaging community has been inadequate.

The article by Bloom et al. (1 ) in this
issue represents a case in point. Let us
assume that all their conclusions are valid
and that the data are indeed correct.
What, then, could the fault be with this
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report? It has passed a peer review and
has been judged to be scientifically
valid. Yet, by 1996 standards for pub
lication, this report is indeed flawed.

A recent reviewof the appraisalof
diagnostic studies in the literature in
dicated some of the typical problems
in reporting results of diagnostic tests
(2). That review indicated that bias
was avoided in less than 50% of the
studies. Reporting ofindeterminate re
sults was poorly identified, and ade
quate patient numbers were rarely
used, so that statistical validity was
uncertain, among other problems.
Bloom et al. (1) studied very small
patient groups, used subjective mea
sures and, most significantly, failed to
measurethe trueoutcomeofthe study.

The measurementof whathas come
to be known as â€œoutcomesâ€•has
evolved and changed over the past
several years. As recently as 1990,
when we spoke of outcomewe were

talking about the impact of a given proce
dure or therapy on a patient. It was the more
traditional and, for the physician, a more
satisfying kind of outcome. A patient got
better or did not. With the coming of the
health care reform initiatives, â€œoutcomesâ€•
have become more complex.At times, it is
unclear whose outcome we are even refer
ring to. Are we talking about a given patient,
a populationof patients, the economicvia
bility of a third party or a physician group?
While we may bemoan these changes and
wish to ignore them, we cannot.

When preparing a clinical research project
or report,the investigatormustbear in mind
the multiple audiences it will reach. It
should go without saying that the demands
fora rigorous,prospectivedesignare greater
today than ever before. Both the radiology
and nuclear medicineliteraturesare replete
with articles reporting 20 cases of this or 30
cases of that, with profound conclusions
drawn. Often, there are no control subjects,
the pretestprobabilityof diseaseis high, the
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diagnoses poorly documented, the costs
lacking and the outcomes unknown. For
these reasons, our clinical colleagues
have become suspicious of our literature.

Several recent studies attempting to
analyze nuclear medicine publications
have demonstrated the lack of adherence
to appropriate methodology for study de
sign. In one of these studies, only 43
usable reports survived methodological
analysis from a group of more than 4000
manuscripts (3). In another study, only 9
reports of more than 900 survived such
analysis (Schwartz 5, personal communi
cation, 1995). The reasons are the same
as those cited previously and basically
result from faulty experimental design or
incomplete reporting of findings. The
stakes today, however, are too high to
allow this to occur.

The two studies just cited were at
tempts to demonstrate that nuclear med
icine procedures had acceptable degrees
of accuracy in certain clinical settings.
The data were supposed to show that
nuclear medicine procedures were com
parable to or better than other methodol
ogies in a given clinical setting. Unfortu
nately, because of the poor quality of the
available reports, the analysis itself was
questionable. Sophisticated readers of
meta-analysis data would immediately
recognize the defects in such publica
tions. It is a variant of the old saying
â€œgarbagein, garbage out.â€•

The immediate need is for use of con
sulting methodologists to assist in the
design and review of new clinical re
search projects. If we are to be credible,
then we must be sure that the quality of
our clinical research matches that of our
basic science publications. We would
never accept a basic science report in
which key data are missing. We .should
insist on that same standard for our din
ical pieces. This, however, is the easier of
the problems to solve.

The most significant problem facing
clinical nuclear medicine is the continued
acceptance of our procedures in a world
where â€œcost/benefitâ€•has become domi
nant. We can easily compute cost data.
Benefit data are much more difficult to
come by and have therefore been largely
ignored. Other areas of medicine are
beginning to deal with this issue in pub
lications. Abstracts and reports routinely
contain information on the cost of the
regimen proposed and the relative costs

compared with other regimens for the
same disease. Where costs for the pro
posed treatment course are higher, data
must be included to show some offsetting
benefit. Is the therapeutic proposal one
that shortens hospital stay? Does it pro
vide a measurably better outcome for the
patient? Is it less expensive with the same
outcome as other currently used ap
proaches? These questions are being
asked by journal reviewers and answered
before manuscripts are accepted for pub
lication.

In nuclear medicine, there are unique
problems with regard to this approach.
The cost ofany nuclear medicine study is
usually trivial compared with the overall
cost of caring for the patient. We must
realize, however, that advocacy of proce
dures that are costly and have minimal
impact can represent an unacceptable
cost to society. To continue to be ad
cepted, procedures must have an impact
on patient care. We must be able to show
that what we do not only leads to changes
in therapy (as Bloom et al. (1 ) imply), but
also leads to a better outcome in terms of
either cost or clinical results. In the sim
plest terms, what we must require is that
our publications demonstrate a measur
able impact on patient management and
that this impact is positive. Change alone
is not enough. The weather changes con
stantly but not always for the better.
Changing the management of a patient
carries with it certain risks and benefits.
To which side of the balance is it tipped
by what we do? On the whole, do we lead
to management changes that are positive
or negative for a given clinical setting?

What is required in the imaging litera
ture is the same change as that required in
imaging as whole. Our studies can no
longer be reported in the vacuum to
which we were accustomed. Patients
need to be followed up. The change in
management must be objectively docu
mented and recorded and correlated with
the short- or long-term course of the
patient, as appropriate. Is the detection of
a myocardial or cerebral perfusion defect
a significant event in all patients? In what
clinical setting does it become signifi
cant? In bone scanning, when do we
reach the point of diminishing returns in
metastatic disease? The simple reporting
of sensitivity and specificity does not
deal with the clinical impact of the ex
amination. It gives you some feeling for

whether or not results are reliable, but not
whether they are useful. By omitting the
cost and outcomes data from our discus
sions, we place ourselves in a gray area.

Many echocardiographers have chal
lenged nuclear medicine myocardial per
fusion imaging (MPI) on cost grounds.
An echocardiogram often costs less than
an MPI study. The sensitivity of such
studies is reportedly equal, yet we believe
that the cost ofa nuclear study is justified
by its increased prognostic value. We all
know this intuitively, but where are the
cost and outcome data to back this up? If
we simply use sensitivity data, stress
echocardiography is justified because it
costs less. It is the outcome data for the
patient that make the potential difference.

It would be appropriate for the Journal
to undergo a change in editorial policy. To
be accepted, clinical reports should deal
with cost and outcome as well as diagnostic
accuracy. Medicine has always been a
combination of art and science. Today the
art of medical practice includes the ability
to select the appropriate diagnostic tests
that yield the most useful management
information at the lowest cost. Ifwe do not
provide that information for nuclear medi
dine procedures, who will?

Bloom et al. (1 ) have recognized this
issue and have gone part of the required
way. They have documented that cerebral
perfusion imaging changes managing
physician behavior. The challenge we
now face is to see whether that change is
better for the patient in terms ofa positive
impact on the cost of caring for the
patient, or results in marked clinical ben
efit. We must now begin to apply stan
dards of outcome and cost to all clinical
situations as appropriate. Failure to take
these steps will leave us as advocates for
technology and not the patient.

Robert E. Henkin
Loyola University Medical Center

Maywood, Illinois
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