
Clinical PET:Are We Ready?

P
IET imaging of fluorodeoxyglucose
(FDG) is one of several metabolic
imaging procedures being used to

detect various diseases (/). FDG-PET imag

ing has been demonstrated to be useful clini
cally in evaluating neurological diseases such
as brain tumors, complex partial seizure dis
orders and dementia, myocardial viability and
malignant tumors throughout the body (2-6).

Several factors are responsible for this
increased utilization of FDG-PET imaging,

but its use in the evaluation of malignant
tumors has had the greatest effect on its
growth. It is accurate and cost-effective for
evaluating several non-central nervous sys

tem (CNS) tumors (4.5). The Health Care
Financing Administration and CHAMPÃšS

commissioned the Technology Evaluation Center (TEC) of Blue
Cross/Blue Shield to review FDG-PET imaging of non-CNS

tumors. The TEC report concluded that the literature supported
the use of FDG-PET for staging lung cancer and evaluating soli

tary pulmonary nodules (SPNs) that are indeterminate after rou
tine imaging assessment (6 ).The Institute for Clinical PET (ICP )
has filed a supplement to the FDA new drug application for FDG
to expand its approved uses to include evaluation of lung cancer.
Several third-party payers now have policies for paying for FDG-

PET scans for staging lung cancer and evaluating indetermi
nate SPNs. It was announced in November 1997 that Medicare
would begin paying for PET scans for the diagnosis and stag
ing of lung cancer by the end of the year.

These recent developments will have a major effect on FDG
utilization and FDG imaging in the U.S. Of the 150,000 new
SPNs identified each year, 80,000 are considered to be indeter
minate after review of previous radiographs and after CT scan
(Gambhir SS. personal communication, 1997). These patients
meet the TEC criteria for an FDG-PET scan. Approximately

170,000 people are diagnosed with lung cancer in the U.S. each
year. Gambhir and his colleagues (4) have estimated that 85,000
of these patients undergo staging procedures that would include
an FDG-PET scan. Thus, evaluation of indeterminate SPNs

and staging of lung cancer could lead to an annual demand of
165,000 FDG-PET scans.

Limiting Factors
In addition to the ability of PET facilities to meet such demand

for FDG-PET scans, there are several other factors that will limit
the number of requests for new FDG-PET studies in the next year

or two: education of referring physicians, number and geographic
location of PET scanners and availability of FDG. Referring
physicians who are not familiar with PET imaging will need to
be educated concerning the use of FDG-PET. Despite articles on
FDG-PET imaging in clinical and imaging journals. ICP-spon-

sored educational sessions at national meetings of oncology pro

fessional organizations such as the American Society of Clini
cal Oncology and continuing education sessions at the Radio
logical Society of North America meeting, spreading informa
tion about the role of FDG-PET scans in lung cancer to most

physicians who care for lung cancer patients will take time.
Another limiting factor is the number and geographic location

of PET scanners. In 1996 there were approximately 65-70 PET

scanners used for imaging in the U.S. Approximately 50 of those
were used for clinical PET studies. Several states and regions
of the U.S. do not have access to PET scanners. A few centers
were using gamma cameras and SPECT imaging of the 511 keV
photons of FDG. but the limitations of SPECT imaging for detect
ing small tumors with FDG make it unlikely that this method
ology will have a large effect on FDG tumor imaging ( 7). More
recently, coincidence imaging of the annihi lation radiation of 'HF
with dual-head gamma cameras became feasible ((V).As of August
1997. there were approximately 60 camera-based PET systems

installed in the U.S.,and the number of installed systems is increas
ing rapidly. This technology is very promising for tumor imag
ing, and the prospective studies now being done need to be reported
in the literature for the technology to be widely accepted by refer
ring physicians and by payer organizations that have differenti
ated PET scanners from coincidence camera PET systems.

Can the nuclear medicine community provide the increased
number of studies that will be needed? If the 25,000 FDG stud
ies performed in 1996 were evenly distributed among the 50 clin
ical PET centers, each center would have performed an average
of 500 FDG studies each yearâ€”2 patients per day. If the addi

tional 165.000 lung cancer and SPN patients were to be distrib
uted evenly throughout those 50 centers, each center would need
to perform an additional 3300 studies each year (i.e., 13
patients per day). The present protocols used for whole-body

imaging require a minimum of 1hour and a maximum of 2 hours
of scanner time. The 1-hour scanner time is based on emission

scans performed at 10 bed positions and no transmission scans.
The 2-hour scanner time is based on the whole-body emission
scan plus transmission scans performed for regional and/or whole-

body attenuation correction. SPN studies are also performed
using attenuation-corrected scans. If only attenuation-correction

images are obtained, SPN studies require a minimum of 45 min
utes of scanner time. However, whole-body scans are fre

quently performed on patients being evaluated for SPNs.
If the 13 patient studies performed each day at each PET

center included 7 staging studies and 6 SPN studies, the addi
tional imaging time would be a minimum of 15 hours (7 X 1.5
hours = 10.5 hours + 6 X .75 hours = 4.5 hours). PET centers

would require major changes in hours of operation and staffing
to meet this demand. If all patients were able to go to the avail
able PET centers, two shifts ( 16 hours) would not be adequate to
meet the additional demand. Because PET centers are already
doing studies other than lung cancer staging and SPN evaluation,
some centers will elect to obtain additional instrumentation for

(Continued on page 24N)
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performing these studies. Coincidence camera systems may be
demonstrated to be useful for many of these studies. Certainly,
studies for lung cancer staging and SPN evaluation will need to
be distributed over a larger number of instruments and PET cen
ters. In addition, the utilization of FDG-PET imaging for other

indications is also increasing and will cause even greater clini
cal demands.

Another major issue is the availability of FDG. In 1996,
FDG was available for 25,000 studies. The majority of PET cen
ters have a cyclotron and produce the FDG they use. Several cen
ters have recently formed partnerships with industry sources to
provide FDG for use at the local PET center and distribute
FDG on a regional basis. The commercial partner generally pro
vides the staffing and obtains regulatory approval for distribu
tion (e.g., obtaining an FDA abbreviated new drug applica
tion). There are currently 12regional distribution centers that are
distributing FDG doses to the local PET center, to other PET cen
ters and to nuclear medicine departments using SPECT imag
ing and coincidence camera imaging. Because of the regulations
related to distributing FDG, most PET centers with a cyclotron
do not distribute FDG without an agreement with a commer
cial partner.

To meet future needs for FDG for lung cancer staging and
SPN evaluation, the 38 centers that are producing their own
FDG will need to produce an additional 13 FDG doses each
day. This will require major changes in production techniques
and personnel. The distribution centers will need to produce
daily the 13 doses used locally and the doses distributed region
ally. Becauseofthe 110-minute half-life of I8Fand the absence

of proven methods for rapid distribution, the amount of FDG
production necessary for distribution within 2 hours of the pro
duction facility is approximately 3 or 4 times that needed for
local use. This demand will require more distribution cen
ters, more efficient production of FDG and more efficient trans
portation methods.

Addressing the Challenges
These challenges of meeting the potential demands for clini

cal FDG-PET studies will be addressed by instrumentation man

ufacturers, nuclear medicine facilities and FDG suppliers. These
new challenges facing the nuclear medicine community are bet
ter than the challenges of not having enough demand for clini

cal FDG-PET studies. Clinical PET is no longer on the brink of

extinction; it is an important part of the present and future prac
tice of nuclear medicine. PET centers that have so long strug
gled with how to address a low procedure volume will now
have to contend with the problems of high procedure volume and
increased clinical demands. Not only will PET centers need to
change, but instrumentation manufacturers will need to pro
vide dedicated imaging instrumentation that will produce excel
lent clinical studies in less than 1 hour, and FDG suppliers will
need to provide the radiopharmaceutical in the amounts and at
the times necessary to perform these clinical studies. The nuclear
medicine community needs to prepare for the number of PET
studies that will be needed. Rapid growth can result in prob
lems that may be more challenging than those we faced before
if it is not managed correctly. Are we ready?
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demie institutions and private practices worldwide. Once gath
ered, the data will be expanded to include indications for
studies. The final data set, not expected to be collected until
some time in the future, will be the outcome for patients under
going procedures.

Communications
While continuing to publish our well-regarded journals,

the SNM Department of Communication Services is wit

nessing a revitalized book-publishing program and launching
an innovative nuclear medicine self-assessment series.

In the past six months, the SNM Communication Services
Department has released two important new books: MIRD Cel
lular S Values (a long-awaited and much-needed reference text

by the SNM MIRD Committee) and Radionuclides in
Nephrourology (published in partnership with the Group on
Radionuclides in Nephrology and containing major consensus
reports). Over the next nine months, two more notable books
will be added to the SNM listâ€”Diagnostic Differentials, by
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