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Positron emission tomography: Is it a better way to
detect metastases?
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SUMMARY
This study prospectively evaluated the use of 18F-2-fluoro-2-deoxy-
D-glucose (FDG) positron emission tomography (PET) in addition
to conventional tests for the pre-treatment work-up of patients with
locally advanced breast cancer (LABC). The aim was to determine
whether PET could identify additional patients with systemic me-
tastases that went undetected by conventional tests. Since patients
with LABC are at high risk for systemic metastases, this was
considered an appropriate population for the study.

Between 1997 and 2002, 48 patients with LABC were in-
cluded in the study. All patients were treated with 6 cycles of
neoadjuvant doxorubicin/cyclophosphamide chemotherapy fol-
lowed by mastectomy with axillary lymph node dissection and
postoperative radiation. To be included in the study, all patients
were required to have no evidence of distant metastases on
physical examination, chest X-ray, isotope bone scan and either
ultrasound or CT scan of the liver. Since these are the most
common sites of metastases in breast cancer, all patients in the
study were reasonably assured of being free of systemic me-
tastases by standard work-up. All patients underwent a whole-
body PET after this initial work-up but before treatment was
started. FDG uptake abnormalities outside the breast/axillary
region were classified as low probability (minimally enhanced
FDG uptake), moderate probability (moderately enhanced up-
take) or high probability (intense focally enhanced uptake). The
study protocol required that abnormal PET findings needed to be
confirmed so that patients were not denied appropriate curative
therapy. This confirmation could be done by directed CT scan,
MRI and biopsy, if possible. Patients in whom abnormal PET
findings were not confirmed were treated as having LABC. All
patients were followed up every 3 months to detect recurrences.

Of the 48 patients who underwent PET, 14 showed evidence of
abnormal FDG uptake at distant sites. In 12 patients, the FDG
uptake was classified as moderate or high probability of meta-
stases. After confirmatory work-up, 4 patients were docu-
mented to have hitherto undetected metastases (liver 2, bone
2). In 3 cases, benign causes of abnormal FDG uptake were
found (rib fractures 2, sarcoidosis 1). In 4 patients no anatomical
substrate could be found at the sites of abnormal FDG uptake
and all these patients remained disease free during follow-up.
In 1 patient an atypical synovial growth in the head of the
humerus (the site of FDG uptake) was discovered by MRI,

which could not be biopsied. The patient was treated as having
LABC and developed diffuse skeletal metastases unrelated to
the original FDG abnormality within 11 months of follow up.
Overall, FDG abnormalities were seen in 12 of 48 patients; in 4
these were confirmed to be metastases.

The authors conclude that the addition of whole-body PET
scan to the standard work-up of patients leads to the detection
of unexpected distant metastases in some patients with LABC.
This may contribute to patients being more accurately stratified
as having non-metastatic or metastatic breast cancer with corres-
pondingly different therapeutic approaches. The authors add a
word of caution about the need to confirm abnormal PET findings
by other tests.

COMMENT
Breast cancer is a major public health problem in India with an
estimated annual incidence of 80 000 new cases. It is already the
most common malignancy in women in Delhi and Mumbai, and
the incidence is increasing.1 Approximately 30%–40% of pa-
tients present with LABC. The commonly accepted criteria for
LABC include a tumour size >5 cm, involvement of the skin or
chest wall or the presence of fixed axillary lymph nodes. Ipsilat-
eral supraclavicular lymph nodes are also now included in
LABC.2 The standard management of LABC involves several
cycles of neoadjuvant chemotherapy followed by surgery and
radiation therapy. Hormone receptor-positive patients receive
appropriate hormonal therapy. Although the initial response
and remission rates are high, only 30%–40% of patients are long
term survivors.

The conventional recommended staging procedure for patients
with LABC clinically are chest X-ray, ultrasound of the abdomen,
bone scan and other symptom-directed investigations. Approxi-
mately 20% of LABC patients will be upstaged to metastatic
disease as a result of these investigations, with major implications
for subsequent treatment. Patients with metastatic disease are
generally not treated with locoregional therapy (surgery or radia-
tion); systemic therapy such as chemotherapy or hormonal therapy
is the standard of care. It is evident that any test that has the
potential to move the patient into a metastatic category should be
highly accurate. PET scan is an exciting new metabolic imaging
technique that uses the increased glucose metabolism in malig-
nant tumour cells to image them. The commonly used radiotracer
is FDG, which has a short half-life and needs to be generated in a
medical cyclotron. The latter characteristics combined with the
ever-increasing sophistication of the scanners and software used
for imaging result in PET being a very expensive investigation.
Tumour foci appear as ‘hot spots’ which can be iteratively
reconstructed into coronal, sagittal, transverse and 3-D rotat-
ing projections.3 In India, PET imaging is currently available in
Mumbai and Delhi and will shortly be available in other cities.

In the current study, 48 patients with LABC without evi-
dence of distant metastases by conventional imaging modali-
ties underwent PET. Abnormal FDG uptake at distant sites was
documented in 14 patients of whom 12 were considered to have
a moderate chance of having metastases based on FDG uptake
characteristics. Further directed radiological tests such as CT
scan and MRI were done to clarify the situation in these
patients. Finally, 4 patients were confirmed to have metastases.
The other 8 patients had either benign lesions or no anatomical
lesion at the sites of increased FDG uptake. Thus, PET upstaged
4 of the 48 patients (8%) with LABC with a positive predictive
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major advance in the diagnostic armamentarium of oncologists,
especially for tumours such as non-small cell lung cancer
(NSCLC).8 Rapidly evolving technology has resulted in the fusion
of several modalities. Integrated PET–CT scanners combine the
results of FDG uptake with the high anatomical resolution of CT
scan. Such scanners have recently been proved to be superior to
either modality alone in the staging of NSCLC.9 It is possible and
likely that such integrated technologies will achieve the same
results in other malignancies including breast cancer.

Although superior imaging techniques have the potential of
fine-tuning the existing treatment options, by themselves they are
unlikely to result in quantum improvements in the outcome of
patients with cancer. The challenge before oncologists and re-
searchers is to discover more efficacious and targeted therapies.
Meanwhile, for a variety of reasons including its limited availabil-
ity and expense, PET is not a standard staging procedure in
patients with any stage of breast cancer. Where available, it should
be performed only with a thorough understanding of its impact on
the clinical decision-making process.
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value of 33%. It would be pertinent to point out that the overall
accuracy of PET (including the false-negative rate) for the
detection of systemic meta-stases cannot be estimated from
this study because of its design. That would require a study of
PET in an unselected group, a proportion of whom are known
to have metastases.

There are several issues that need to be considered before PET
can be adopted in the routine work-up of patients with LABC.
First, what is the additional yield of metastases with PET and at
what cost? In this study, 8% patients were upstaged; 92% had
already been correctly staged as non-metastatic by conventional
means. In other words, 100 PET scans would need to be done to
pick up 8 additional metastases. Considering that one PET study
costs about Rs 20 000 in India, this would mean an expenditure of
Rs 250 000 for each additional patient detected with metastasis.
Second, what are the implications of false-positive PET results?
Eight of the 12 patients in the current study (66%) had false-
positive results. Due to the protocol mandating further extensive
work-up they were correctly appraised as not having metastases
and were not denied curative treatment. However, it is not difficult
to imagine less careful clinicians who would consider a positive
PET result to be the last word, with potentially disastrous conse-
quences for the patient. If the cost and time spent in the additional
work-up after a positive PET result are also considered, the
prospect of false-positive results begins to look highly undesirable
in these patients. Since inflammatory conditions are also known to
concentrate FDG, an additional consideration in this regard is the
high prevalence in India of infections such as tuberculosis, which
could add to the false-positivity rate.4,5 This means that we need
our own data before generalizing to our population the results of
studies carried out in other countries.

Third, what are the implications for patients who are correctly
upstaged to metastatic disease by PET? Such patients would be
spared the cost and morbidity of locoregional surgery and radia-
tion. However, it is important to note that these patients have
metastases that are occult by routine work-up. There is some
suggestion in the literature that patients with limited systemic
metastases (oligometastases) have prognoses that are closer to
LABC than to patients with extensive metastases.6 In recognition
of this fact, those with ipsilateral supraclavicular lymph nodes as
the only site of metastasis have been re-categorized as LABC in
the latest TNM staging system.2 Thus, while PET can undoubtedly
detect some additional patients with metastases who are missed
by conventional work-up, it is not clear at present if such patients
are best treated as having LABC or metastatic disease. The
upstaging of patients also has implications for current and future
researchers who quantify and compare the outcome of patients
based on the phenomenon of ‘stage migration’ or ‘Will Rogers’
effect.7 The patients who move to higher stages as a result of
more intensive investigations apparently improve the prog-
noses of both the groups, i.e. the one they leave (LABC) and
the one they enter (metastatic), giving a false impression of more
efficacious therapy. However, the actual outcome of the entire
group (LABC plus metastatic) remains the same.

Can PET replace conventional diagnostic modalities in the
staging of breast cancer? It is a safe and easily performed procedure,
which (unlike conventional radiological tests) covers the entire
body in one test. However, given the large proportion of false-
positive results it is unlikely to replace the conventional tests. This
would be more true in patients with clinically early breast cancer
who have a lower pre-test probability of systemic metastases.

However, it would be unfair to not state that PET represents a


