INVITED PERSPECTIVE

The PET/CT Report: The Most Important
Part of the Study

The collaboration between the
Centers for Medicare and Medicaid
Services and the nuclear medicine
community to develop and implement
the National Oncologic PET Registry
(NOPR) was a major step forward in
defining the utility of '8F-FDG PET in
areas of oncology not previously re-
imbursed. The effort grew out of a
realization that it was the only practical
way to develop the information needed
to identify the indications in which
PET was truly useful. The effort was
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also novel in that it accepted the trade-
off between quality and quantity.

The most direct approach to deter-
mining the utility of PET for a specific
indication in a specific malignancy
would be to conduct a prospective
multisite clinical trial for each situa-
tion. Such an approach, if done prop-
erly, would provide rigorous evidence
on utility for each indication and type
of cancer but would be prohibitively
expensive and take years, if not deca-
des, to complete. Such studies are also
unlikely to be useful because of the
constantly changing imaging technol-
ogy—the information obtained would
be obsolete by the time the trials were
concluded.

Instead, the approach of accepting
almost any '8F-FDG PET study in a
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wide range of indications and ma-
lignancies, with a remarkably large
number of participating sites, was
undertaken. There was little attempt at
standardization across imaging sites.
Starting in May 2006, patient registra-
tion began. Within a year, 80% of the
PET facilities in the United States had
signed up to participate. By the end of
September 2008, more than 100,000
I8F.FDG PET studies had been en-
tered (/). This has been a remarkably
successful effort, and data analysis is
continuing to help determine the effi-
cacy of 18F-FDG PET in a wide variety
of settings. Although this approach has
the problem of the studies not being
done in a standardized way, this prob-
lem can actually be viewed as an ad-
vantage since the results reflect the way
PET/CT is done in the real world.

Because the dictated reports for each
study were submitted for each of the
NOPR cases, these reports also provide
a rich resource for investigation. There
is significant concern among the aca-
demic nuclear medicine community
that the interpretation and reporting of
PET results varies widely in quality and
that if reports could be improved and
standardized, the acceptance and use of
PET by referring physicians would
increase overall. This concern was part
of the reason that the Society of
Nuclear Medicine (SNM) PET Uftiliza-
tion Task Force was organized in the
fall of 2007. The quality of PET reports
was a specific concern identified, and a
small subcommittee was formed to
address this concern. An initial report,
at least partially from this subcommit-
tee, has been published (2).

In this issue of the Journal of Nuclear
Medicine, a paper by Coleman et al. (3)
examines the quality of these reports in
terms of the presence or absence of 34
elements that should ideally be included

in a comprehensive report. Because
there is likely to be significant interob-
server variability in judging the quality
of a report, Coleman et al. also looked at
interobserver agreement, as well as the
overall presence or absence of the
specific elements in the reports.

As was suspected, the quality of
PET/CT reports varies widely. In over
90% of the reports, 9 of the 34
elements were included, but in a
remarkably large fraction of the reports,
major elements were missing. The most
disturbing is that in only 56% of the
reports was the clinical indication for
the study clearly addressed. This is
probably the most important of the 34
elements. The referring physician has
sent the patient to get an '8F-FDG PET/
CT study done to answer a specific
question. If the reason for doing the
study is not clearly addressed in the im-
pression portion of the report, the re-
port is unlikely to have any impact on
patient management. Further, the re-
ferring physician finds it discouraging
to get a report that does not help.
Ultimately, that physician’s response
will be to order fewer PET/CT studies
if the perception is that they do not help
in the clinical management of patients.

The problem sometimes is that the
question is not well articulated, such as:
“Patient with lung cancer. Please do
PET scan.” In only 58% of the reports
is the reason for the study clearly
indicated. Part of the time the reason
was never specified adequately, and
part of the time the interpreting physi-
cian did not appropriately include the
reason in the dictation. If the request is
not clear, it is the job of the PET center
staff or the interpreting physician to
ensure that a clear question is being
asked. In either case, this element of
the report is essential if reimbursement
for the study is to be successful and if
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the interpreting physician is to render a
meaningful report.

As has been recognized in the SNM
PET Utilization Task Force, the refer-
ring physician is a critical element in
increasing the appropriate use of PET/
CT studies. There is a general recog-
nition in the nuclear medicine com-
munity that '8F-FDG PET/CT studies
result in a significant change in man-
agement in 10%—30% of the patients
studied, with significant variation be-
tween different malignancies (4). Initial
analysis of the NOPR studies showed a
change in management in 38% of the
patients (5). Certainly additional stud-
ies, including follow-up studies of the
NOPR patients, need to be done to
determine the appropriateness of the
changes in management, but it is likely
that most of the changes are indeed
appropriate and often avoid futile
surgery or ineffective chemotherapy.

Although health care regulators are
increasingly concerned that the cost of
sophisticated medical imaging, such as
PET/CT, is getting out of control and
must be decreased, the reality is that
PET/CT, when done appropriately and
with the results accurately conveyed to
the referring physician, brings about a
change in management that results in
significant cost savings to the health
care establishment. This point seems to
be clear to many, if not most, nuclear
medicine physicians but is not widely
accepted by the health technology as-
sessment community. It is the job of the
nuclear medicine community to con-
duct the appropriate studies and to
clearly communicate this fact to health
care regulators.
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A possible weakness of the paper of
Coleman et al. is that, for practical
reasons, only 180 reports were exam-
ined to generate the results. The paper
would have been stronger and might
have brought additional points to light
if all the reports submitted as part of
NOPR had been examined. Clearly,
this is impractical using human ob-
servers. However, it may be possible
to use computers to extract the pres-
ence or absence of the essential ele-
ments of a report (6). A brief review of
the literature reveals a major area of
research that is under way in auto-
matic text recognition and that could
be brought to bear on this question.
The implications are significant. If the
automatic approach can be made re-
liable, all the NOPR reports can be
evaluated and a more extensive anal-
ysis done. The approach could presum-
ably be extended to other settings,
including collection of outcome data
to correlate with the PET/CT reports
and the change-of-management deci-
sions. Computer analysis of reports
would also be facilitated if the reports
were in a structured format (7). In
addition, the widespread use of struc-
tured reports would almost certainly
improve their overall quality.

A particularly interesting possibil-
ity, assuming the computer analysis
can be shown to be robust, repeatable,
and accurate, would be to use the
approach in a pay-for-performance
program. The existing Centers for
Medicare and Medicaid Services pay-
for-performance programs have been
difficult to implement and, particularly
in imaging, have not accurately corre-

lated with true performance. A pro-
gram that could accurately determine
whether a report clearly addressed the
clinical question would be a far better
index of performance than determina-
tion that the current study was com-
pared with a previous study (in bone
scans), currently the only nuclear med-
icine pay-for-performance index that
is in place (8).

Michael M. Graham
University of lowa
lowa City, lowa

REFERENCES

1. Tunis S, Whicher D. The National Oncologic PET
Registry: lessons learned for coverage with evidence
development. J Am Coll Radiol. 2009;6:360-365.

2. Agress H Jr, Wong TZ, Shreve P. Interpretation
and reporting of positron emission tomography-
computed tomographic scans. Semin Ultrasound
CT MR. 2008;29:283-290.

3. Coleman RE, Hillner BE, Shields AF, et al. PET and
PET/CT reports: observations from the National
Oncologic PET Registry. J Nucl Med. 2010;
51:158-163.

4. Facey K, Bradbury I, Laking G, Payne E. Overview
of the clinical effectiveness of positron emission
tomography imaging in selected cancers. Health
Technol Assess. 2007;11:iii-iv, xi-267.

5. Hillner BE, Siegel BA, Shields AF, et al. Relation-
ship between cancer type and impact of PET and
PET/CT on intended management: findings of the
National Oncologic PET Registry. J Nucl Med.
2008;49:1928-1935.

6. Fiszman M, Haug PJ, Frederick PR. Automatic
extraction of PIOPED interpretations from ventilation/
perfusion lung scan reports. Proc AMIA Symp.
1998:860-864.

7. Reiner BI, Knight N, Siegel EL. Radiology report-
ing, past, present, and future: the radiologist’s
perspective. J Am Coll Radiol. 2007;4:313-319.

8. Orenstein BW. P4P: how will pay for performance
affect radiology? Radiology Today. 2009;10(14):
10-13.



