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Magnetic resonance imaging-does the patient
benefit?

Cooper LS, Chalmers TC, McCally M, Berrier J, Sacks S.
(Technology Assessment group, Harvard School of Public
Health, Boston; Clinical Trials Unit, Mount Sinai School
of Medicine of the City University of New York; Veterans
Administration Medical Center, Bronx, New York.) The
poor quality of early evaluation of magnetic resonance
imaging. lAMA 1988;259:3277-80.

SUMMARY
To study the quality of early research on the clinical efficacy of
diagnostic imaging with magnetic resonance, 54 evaluations
published in the first four years after introduction of this modality
were assessed in the light of ten commonly accepted criteria of
research methodology. It was found that only 12 studies
appeared to have a prospective design. Most terms such as sen-
sitivity, specificity, false-positive or false-negative, accuracy and
predictive values were used inappropriately. A 'gold standard'
comparison was made in only 12of the evaluations. Not a single
evaluation contained an appropriate statistical analysis of the
distributions of quantitative readings, or 'blinded' image readers
to the diagnosis and other test results, or measured observer
error or randomized the order of magnetic resonance imaging
and other imaging procedures. Shouldn't health care professionals
paying for expensive, innovative diagnostic technology demand
better research on diagnostic efficacy?

COMMENTS
This critical appraisal of the quality of the early research
on the diagnostic efficacy of magnetic resonance imaging
(MRI) brings into sharp focus the problem of rapidly
diffusing innovative technologies in which 'implementa-
tion seems doomed to outstrip evaluation', as the authors
of this study lament. Although there are many reasons for
the rapid diffusion of inadequately evaluated health care
technologies, 1 a fundamental problem has been the
'technological imperative in which clinicians and others
subscribe to the belief that increasing sophistication of
technique or precision of results leads inevitably to or
represents better health care'. 2

Freedman- classifies diagnostic studies into five broad
categories: (1) Pilot studies, (2) Diagnostic accuracy
studies, (3) Clinical value studies, (4) Randomized com-
parison of two diagnostic techniques, and (5) Before-and-
after studies on the alteration of clinical practice before
and after the introduction of major new technology.
While pilot studies may be descriptive and methodologi-
cally feeble, they indicate the need for more rigorous
evaluation. The studies ofMRI cited in this analysis spurred

the rapid adoption of this new technology and were there-
fore regarded as adequate proof of diagnostic efficacy by
those willing to incorporate this technique into their clinical
practice. The criteria adopted by Cooper et al. for assessing
the quality of a diagnostic efficacy study are well-established
methodological principles with applications in assessing
tests other than MRI. Their results need to be followed by
investigators who propose to evaluate new tests and
technologies. Though efficacy studies in diagnostic testing
employ techniques such as receiver operating characteristic
curves (ROC curves), estimating likelihood ratios and
spelling out prior and posterior probabilities, it is indeed
unfortunate that even indices like sensitivity, specificity
and predictive values have not been accurately assessed
in most of these studies. Besides the validity of the test,
reproducibility also needs to be measured through
chance-corrected intra-observer and inter-observer
agreement.

Even if diagnostic efficacy is established convincingly in
properly designed and analysed studies, the clinical value
of a new technology needs to be shown, especially in
terms of its incremental value in comparison with other
assessment techniques. Diagnostic techniques are guided
in their application by the management strategies derived
from them. Does the new test add substantially to the pro-
cess of making correct management decisions? If the
benefits are marginal, the mere fact that a new test pro-
vides better pictures cannot recommend its incorporation
into clinical practice. Lastly, even if clinical value has
been demonstrated, the cost-effectiveness of the new
technique needs to be compared with those already in use.
Since the resources will be diverted from other' vital
sectors of health care," the imperatives of such a rigorous
evaluation for developing countries are obvious.

It is quite possible that MRI may satisfy all require-
ments of a well-designed study, but, the assessment by
Cooper et al. highlights the perils of embracing innovative
technology without incisive evaluation.
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