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Abstract

With the emergence of positron emission tomography (PET) from research laboratories into routine clinical use, it is important
to redefine the most appropriate use of each imaging technique. The aim of this review article is to show the potential of PET in
oncology. We discuss the most promising indications and the perspectives for the future. We will also point out the shortcomings
and the important questions to be answered before fully considering PET as a necessary tool in the day-to-day practice of oncology.

Although many studies have documented the high accuracy of 18F-FDG PET for the detection and staging of malignant tumours
and for the monitoring of therapy results in these patients, it is very important to assess the impact of the technique on patient
outcome and to show cost-effectiveness from the societal viewpoint.

# 2003 Elsevier Ltd. All rights reserved.
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1. Introduction

Medical imaging technology is rapidly expanding and
has a major impact on rising healthcare costs. With the
emergence of positron emission tomography (PET)
from research laboratories into routine clinical use, it is
important to redefine the most appropriate use of each
imaging technique [1]. The spectrum of medical imaging
in oncology has recently been reviewed in a Special
Issue of the European Journal of Cancer. Major advan-
ces have been made in the development and application
of imaging techniques in oncology. The future pro-
spects of virtual colonoscopy [2], functional computed
tomography (CT) [3], magnetic resonance spectroscopy
[4], functional ultrasound [5], functional magnetic
resonance imaging (MRI) [6] and gamma camera ima-
ging [7] have been examined and discussed in the Spe-
cial Issue. The aim of this review is to show the most
promising indications of PET in the routine clinical
practice of oncology. The role of PET for in vivo
pharmacokinetic and pharmacodynamic measurements
[8] and for imaging of gene expression [9] has been
reviewed elsewhere.
Conventional imaging modalities such as CT and

MRI depend on structural or anatomical abnormalities
to detect disease. In contrast, PET has the ability to
detect cancer based on molecular and biochemical pro-
cesses within the tumour tissues. PET uses radioisotopes
of natural elements, oxygen-15, carbon-11, nitrogen-13
and fluorine-18. These radioisotopes retain their normal
biological function and allow the synthesis of numerous
positron-emitting radiopharmaceuticals. PET imaging
can provide quantitative information regarding blood
flow, receptor status and metabolic processes. The most
widely used radiotracer in oncology at this time is the
glucose analogue 18F-fluorodeoxyglucose (18F-FDG).
Increased glycolysis is one of the most distinctive bio-
chemical features of malignant cells because of the
inefficient metabolism of glucose in malignant tumours.
It results from the amplification of the glucose trans-
porter proteins at the tumour cell surface, as well as
from increased activity of various key enzymes,
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including hexokinase. Like glucose, 18F-FDG is trans-
ported into cells by a glucose transporter protein and
rapidly converted into 18F-FDG-6-phosphate. As the
latter is not a substrate for glucose-6-phosphate iso-
merase, it is biochemically trapped in metabolising
tissues [10]. 18F-FDG has distinct advantages when
compared with other positron-emitting radio-
pharmaceuticals. It can be efficiently radiolabelled by an
automated method and its longer half-life (110 min
compared with 20 min for carbon-11, for example) pro-
vides an opportunity for off-site preparation avoiding the
need for an on-site cyclotron.

2. Potential clinical applications of 18F-FDG PET

We will review the most promising clinical indications
for the use of PET. In every situation, we will discuss
the most convincing data, but also the shortcomings as
well as questions for the future. Although PET may be
useful in other tumours not listed in this review, the
available data are too scarce to allow recommendations.

2.1. Qualitative PET studies

2.1.1. Screening
18F-FDG PET has been used for cancer screening in

asymptomatic patients [11]. Within 1 year after screen-
ing, malignant tumours were discovered in 67 of the 3165
participants (2.1%). PET findings were falsely-negative
in 31 of the 67 patients (46%), including 14 of the 31
tumours (45%) of urological origin. Unfortunately, the
frequency of false-positive results has not yet been ana-
lysed. The authors concluded that, because of the sub-
stantial cost of PET examination, it should not be used as
a screening test in an unselected general population.

2.1.2. Differential diagnosis: benign versus malignant
lesion
PET is an accurate non-invasive imaging test for the

differential diagnosis of pulmonary nodules and larger
mass lesions [12]. A meta-analysis of 40 studies totaling
1474 focal pulmonary lesions of any size reported a
sensitivity and specificity for the detection of tumoral
lesions by PET of 96.8 and 77.8%, respectively. Short-
comings discussed by the authors included the poor
methodological quality of most studies, their small
sample size and the often incomplete blinding. Whereas
few data exist for nodules smaller than 1 cm in dia-
meter, the performance of PET appears to be similar for
nodules measuring at least 1 cm in diameter and larger
mass lesions. In current practice, PET operates at a
point on the Receiver Operating Characteristic (ROC)
curve that favours sensitivity over specificity. This
approach is appropriate because the consequences of a
false-negative test result (delayed detection of malig-
nancy and possible missed opportunity for surgical
cure) are more undesirable than the consequences of a
false-positive test result (unnecessary biopsy or surgery).
Cost-effectiveness has to be considered. Using a decision
tree sensitivity analysis, Gambhir and colleagues [13]
suggested that the most cost-effective approach consists
of combining CT and PET and proceeding to biopsy or
surgery only for lesions that are positive on PET. PET is
only indicated if further evaluation and/or treatment is
planned according to the result of the PET scan. A CT-
guided needle biopsy is much less expensive than PET
[12]. If a CT-guided biopsy can easily be performed,
PET may only be indicated when a definitive diagnosis
has not been obtained by this procedure. Further eval-
uation of the accuracy and cost-effectiveness of PET is
warranted in this selected patient population. For cost-
effectiveness, one should also take into account that
PET contributes to a better staging (see below) in
patients with non-small cell lung cancer (NSCLC).
18F-FDG PET has been suggested to provide excel-

lent accuracy for non-invasive evaluation of suspicious
pancreatic masses [14]. However, recent publications
reported that PET imaging provides only poor diag-
nostic accuracy (69%) for characterising pancreatic
masses [15]. In a study of 103 patients, Kasperk and col-
leagues [16] could not identify a single case where PET
would have changed the surgical strategy. They observed
a considerable rate of false-negative results. In parti-
cular, PET missed some pT1 tumours, the stage most
amenable to surgical cure. However, falsely-positive PET
results, as in the case of stenosing papillitis or chronic
pancreatitis, might lead to inappropriate surgical inter-
ventions. Therefore, PET cannot clarify situations where
conventional diagnostic methods leave some doubt
about the nature of the pancreatic disease.

2.1.3. Cancer of unknown origin: detection of the
primary site
Two to four percent of all cancer patients present with

an initial diagnosis of cancer of unknown primary
(CUP). The prognosis and treatment strategy is mostly
influenced by the presence of a disseminated disease.
For localised disease, curative treatment is more likely
and individual therapeutic concepts are of major
importance. Several studies investigated the diagnostic
contribution of PET for localisation of an unknown
primary tumour [17–22]. PET is able to identify the
primary in some patients (Fig. 1). Unfortunately, in
most studies, the impact of the PET result on ther-
apeutic management has not been sufficiently investi-
gated. Rades and colleagues [22] reported that PET
allowed detection of the primary site in 43% (18/42
patients) of the study population that included only
localised CUP based on conventional staging proce-
dures. Dissemination was detected by PET in 16 of 42
patients (38%). In 29 of 42 patients (69%), the PET
result influenced the selection of the definitive treatment.
1526 G. Jerusalem et al. / European Journal of Cancer 39 (2003) 1525–1534



2.1.4. Staging at initial diagnosis
The impact of PET on the quality of staging at diag-

nosis has been shown for various tumours. The highest
number of patients has been studied in the field of
NSCLC. The assessment of solitary pulmonary nodules
of unknown origin and the initial staging of lung cancer
were the first two indications covered by Medicare in
the United States of America (USA) since January 1998.
A meta-analysis has firmly established the higher accu-
racy of metabolic staging compared with anatomical
staging in the detection of mediastinal lymph node
metastases [23]. The staging performance for detecting
lymph node infiltration in the mediastinum obtained by
PET in 14 studies including 514 patients was compared
with the results obtained by CT in 29 studies including
2226 patients. The overall sensitivity and specificity
were 79 and 91%, respectively, for PET and 60 and
77%, respectively, for CT. The whole-body PET study
also allows the detection of unknown distant metastases
[24] and we can reasonably conclude that the use of PET
leads to more accurate staging than other conventional
non-invasive staging techniques [25]. 18F-FDG PET has
been found to be cost-effective by avoiding surgery that
would not benefit the patient [26]. The PLUS (PET in
LUng cancer Staging) study further supports the value
of 18F-FDG PET in NSCLC [27]. Before surgery
(mediastinoscopy or thoracotomy), 188 patients from
nine hospitals were randomly assigned to either con-
ventional work-up or conventional work-up and PET.
In the conventional work-up group, 39 (41%) patients
had a futile thoracotomy, compared with 19 (21%) in
the conventional work-up+PET group. The addition of
PET to conventional work-up prevented unnecessary
surgery in 1 out of 5 patients. A second randomised trial
including 179 patients did not confirm these data, but it
was only presented as a scientific communication at the
2001 American Society of Clinical Oncologists (ASCO)
meeting and the article is not available yet [28]. Recent
data also show that 18F-FDG PET cannot replace pre-
operative surgical staging in NSCLC [29]. The overall
accuracy of 18F-FDG PET was lower than previously
reported. 18F-FDG PET imaging correctly identified
nodal stage (N0–N1 versus N2) in 50 out of 61 patients
(82%), while overstaging occurred in 8 patients (13%)
and understaging in 3 patients (5%). The superiority of
invasive staging procedures is not surprising. Micro-
scopic disease will always remain beyond the detection
capacity of PET. For the same reason, PET will not
replace sentinel lymph node biopsy in melanoma [30,31]
or in breast cancer [32].

2.1.5. Restaging (staging at relapse)
Surgical reintervention can potentially cure a fraction of

patients with recurrent cancer. One of the best examples in
this indication is recurrent colorectal cancer (Fig. 2). In
patients with elevated serum carcinoembryonic antigen
(CEA) levels, but negative conventional imaging, occult
disease can be identified accurately with 18F-FDG PET
[33,34]. The timing of staging procedures (conventional
staging followed by PET) may explain part of the
superiority of PET over conventional staging proce-
dures, in particular for rapidly growing, poorly differ-
entiated tumours. Accurate staging of recurrence is of
particular importance in patients considered for cura-
tive surgery of hepatic metastatic disease. The meta-
analysis performed by Huebner and colleagues [35]
showed a sensitivity of 97% and a specificity of 76% for
PET in detecting recurrent disease. Patient management
was modified in 29% of the cases, both by upstaging and
downstaging disease. Unfortunately, as pointed out by
Huebner and colleagues, the methodological quality of
many of the studies included in the meta-analysis was
sub-optimal. In our opinion, because of the lower spe-
cificity of PET, a positive study has to be confirmed by a
conventional radiological study or a biopsy before
starting systemic salvage therapy or excluding a patient
for potential curative surgery. However, PET is the best
non-invasive staging procedure to select appropriate
candidates with apparently localised metastatic disease
who may benefit from surgical resection [34,36,37]. At
equivalent specificity, PET is more sensitive than ultra-
sonography, CT and MRI for detecting liver metastases
from gastrointestinal tumours [38].

2.1.6. End-of-treatment evaluation
One of the most challenging aspects in cancer imaging is

the assessment of response to treatment. Unfortunately,
there are no reliable radiographic characteristics for CT or
other conventional imaging techniques that permit differ-
entiation betweenmalignant and fibrotic or necrotic tissue.
18F-FDG PET is the best non-invasive imaging tech-

nique for end-of-treatment evaluation of patients with
lymphoma. We studied 54 patients with Hodgkin’s dis-
ease (HD) or non-Hodgkin’s lymphoma (NHL) and
found a significantly better positive predictive value for
residual disease than CT (100% versus 42%) and a
comparable negative predictive value (83% versus 87%)
[39]. PET was a very strong predictor of progression-
free and overall survival. The accuracy of PET in the
field of NHL has been confirmed by other investigators
[40,41], but recent publications indicate that this value
may be lower in patients suffering from HD [42,43]. A
histological confirmation of residual disease is always
necessary before starting salvage chemotherapy because
active inflammatory lesions can be falsely interpreted as
residual tumour [44].
Although the optimal management of residual masses

in patients with bulky seminoma is still controversial, a
surgical resection is now performed in many centres if
the residual mass is larger than 3 cm because there is a
30–40% risk of residual tumour. Unfortunately, resec-
tions are technically difficult because of desmoplastic
G. Jerusalem et al. / European Journal of Cancer 39 (2003) 1525–1534 1527



reaction and fibrosis and are associated with consider-
able morbidity. An early report from the Indiana Uni-
versity showed no interest for PET in this indication,
but important informations such as the technical speci-
fications of the PET scanner and, more importantly, the
minimum interval between chemotherapy and PET, were
not reported [45]. Recently, De Santis and colleagues
found much more promising results [46]. All 14 residual
lesions greater than 3 cm and 22 (96%) of the 23 lesions
43 cm were correctly classified by PET. The positive
predictive value (8/8: 100%) and negative predictive
value (28/29: 97%) of 18F-FDG PET were superior to
data obtained by assessing residual tumour size (43 cm
or >3 cm).
Kollmannsberger and colleagues [47] compared pro-
spectively 18F-FDG PET with established criteria for
the assessment of response in patients with non-semi-
nomatous germ cell carcinoma. The sensitivity and spe-
cificity were 59 and 92%, respectively, for PET, 55 and
86% for radiological monitoring and 42 and 100% for
tumour marker changes. The positive and negative
predictive values for PET were 91 and 62%, respec-
tively. PET may add important information in patients
with multiple, incompletely resectable, residual masses,
in particular in patients with serum tumour marker-
negative disease. Unfortunately, a negative PET after
the end of treatment does not allow one to avoid sur-
gery, because 37% of all negative PET masses either
Fig. 1. PET scan in a 69-year-old patient with a brain metastasis of unknown origin. FDG-PET shows a lung lesion (a and b) as well as a right

adrenal metastasis (c).
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progressed during 6 months of follow-up or histological
examination revealed mature teratoma. The surgical
resection of all residual masses, if technically possible,
remains the recommended standard of care.
Neither physical nor conventional radiological

examinations are adequate for the early detection of
recurrent or residual disease in head-and-neck cancer
patients treated with radiotherapy. Early and late
posttreatment changes, particularly oedema and fibro-
sis, may lead to interpretation errors. Surgeons are often
reluctant to obtain multiple or deep biopsy specimens in
previously irradiated tissues for fear of initiating or
aggravating radionecrosis. A critical review by
Schechter and colleagues [48] concluded that 18F-FDG
PET may contribute to the detection of residual or
early recurrent tumours, allowing a timely institution
of salvage therapy. Unfortunately, a high false-positive
rate is observed when patients are investigated earlier
than 12 weeks after irradiation [49] and the ideal time
to perform 18F-FDG PET has yet to be determined
[48]. Further studies with cost-benefit analyses are
needed.
Fig. 2. PET scan in a 69-year-old patient with a previous history of colon cancer. A routine follow-up liver ultrasound had indicated a suspicious

lesion, but the spiral CT was negative. PET confirmed the presence of a liver metastasis (a and b) and also showed a small lesion in the left lung, next

to the heart (c and d).
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The evaluation of brain tumours is the longest estab-
lished oncological application of PET. Therapeutic
response of cerebral gliomas is usually monitored with
CT or magnetic resonance imaging (MRI), but the lim-
itations of these techniques are very well known when
they are used to differentiate recurrence of brain tumour
from benign posttherapeutic lesions. PET has been
shown to be more accurate in this regard, but 18F-FDG
is clearly not the best radiotracer. In fact, the high glu-
cose utilisation of grey matter, resulting in low contrast
between tumour tissue and normal grey matter, com-
plicates the identification and delineation of tumour
tissue by 18F-FDG PET. A better radiotracer is 11C-
methionine that evaluates the amino acid metabolism of
brain tumours [50]. Furthermore, amino acid imaging is
less influenced by inflammation. Unfortunately, the
short half-life of carbon-11 of only 20 min restricts the
use of this tracer to PET centres with on-site cyclotrons.

2.1.7. Routine follow-up of asymptomatic patients
Intensive follow-up evaluation for diseases such as

breast cancer or NSCLC is of questionable value
because these tumours are generally incurable once
metastases develop and early detection of relapse is
unlikely to result in increased survival. In contrast, sal-
vage therapies for recurrent HD are effective in many
patients, justifying closer follow-up observation. We
examined the value of PET for the detection of pre-
clinical relapse in HD [51]. Among the 36 patients
included in our study, 1 had residual tumour and 4
patients apparently in complete remission relapsed dur-
ing a follow-up of 5–24 months. All five events were
correctly identified early by PET. 2 patients presented B
symptoms and the 3 others were asymptomatic at the
time of diagnosis of residual disease or relapse. PET was
positive up to 9 months before histological confirma-
tion. Although our data clearly indicate the potential of
18F-FDG PET to detect preclinical relapse, the high rate
of false-positivity (6/11=55%) has to be pointed out.
Further studies are warranted to determine the impact
of earlier diagnosis of residual or recurrent disease on
outcome.
18F-FDG PET is very sensitive in detecting metastatic

disease in patients with melanoma and can thus identify
unsuspected disease [52,53]. Unfortunately, at this time,
the early diagnosis of metastatic disease probably has
no impact on outcome as systemic treatment results for
melanoma remains extremely disappointing (Fig. 3).

2.2. Quantitative PET studies

2.2.1. Standardised uptake value (SUV): a new
prognostic factor
The tissue radiotracer concentration can be measured

for attenuation-corrected PET images. The standardised
uptake value (SUV) is a simple semi-quantitative index
widely used for tumour 18F-FDG uptake assessment. It
is obtained by dividing the tumour radiotracer concen-
tration (MBq/l) by the injected activity (MBq) and
multiplying it by the body weight (kg). Other normal-
isations and corrections can be applied (i.e. body sur-
face area or lean body mass, blood glucose level),
improving the accuracy of the measurement [54]. The
SUV is an unitless measurement based on the assump-
tion that both tumour and other body tissues have the
density of water, i.e. 1 kg is equivalent to 1 l. Retro-
spective studies have shown a relationship between the
amount of 18F-FDG uptake in various tumour lesions
and prognosis. For example, in the field of NSCLC,
Ahuja and colleagues [55] found a statistically shorter
median survival in patients with higher SUV values. In
the 118 patients with SUV values <10, a median survi-
val of 24.6 months was reported, whereas the 37
patients with SUV values >10 had a median survival of
only 11.4 months. Vansteenkiste and colleagues [56]
found that a cut-off SUV of 7 had the best dis-
criminative value for prognosis. Among 91 patients with
resectable NSCLC, patients with SUV of 7 or less had a
much better survival rate than patients with a SUV
above 7. Patients with a resected tumour less than 3 cm
in diameter had an expected 2-year survival of 86% if
the SUV was below 7, and 60% if it was above 7; all but
4 patients with resected tumours larger than 3 cm had a
SUV of more than 7 and an expected 2-year survival of
43%. In both studies, multivariate analysis demon-
strated that the results of the PET scan provided prog-
nostic information, independent of other clinical and
image findings. It is reasonable to hypothesise that there
is no true cut-off point, but rather a transition zone,
where the prognosis gradually worsens [56]. The best
cut-off point has to be determined by prospective stud-
ies. More importantly, it remains to be shown that this
independent prognostic factor is complementary to
other well-known factors for the selection of adjuvant
treatment protocols and that more appropriate treatment
results in a better outcome.

2.2.2. Measurement of clinical and subclinical tumour
response
An emerging area of clinical utility for PET is the

monitoring of tumour response to therapy. 18F-FDG
PET may be useful for early treatment evaluation after
a few cycles of chemotherapy [57,58]. Accurate assess-
ment of response to both chemotherapy and radiation
therapy, often preceding CT scan changes, has been
reported in various tumours [59]. This may justify the
use of subclinical response as a criteria for the eval-
uation of anticancer drugs in early clinical trials and
may provide some improvement in patient manage-
ment. However, methodological developments in this
area are still required before PET can be considered a
standard technique in this indication. A consensus is
1530 G. Jerusalem et al. / European Journal of Cancer 39 (2003) 1525–1534



necessary for common measurement criteria and stan-
dardised reporting of alterations in 18F-FDG uptake
with treatment. In 1999, the EORTC PET study group
produced guidelines for the use of 18F-FDG PET to
assess response [59]. They published recommendations
for patient preparation, timing of 18F-FDG PET and
methods to measure 18F-FDG uptake. From the litera-
ture, it appears that a 15–30% reduction in SUV after
one cycle of chemotherapy or a reduction greater than
25% after 2–3 cycles is observed in responding tumours.
This metabolic response precedes tumour shrinkage and
clinical response. However, monitoring early tumour
response with PET is still in its infancy. Overestimation
and underestimation of tumoral 18F-FDG uptake is
possible. The presence of inflammatory cells after
therapy may result in persistently high 18F-FDG uptake
despite tumour response to treatment. It has even
been demonstrated that these cells may show higher
Fig. 3. Routine follow-up of a 52-year-old woman suffering from a high-risk melanoma was performed by whole-body PET every 6 months. Two

years after diagnosis, PET suspected an asymptomatic isolated lung metastasis (a and b). CT confirmed not only this metastasis (c), but identified a

second pulmonary metastasis (d). Although cisplatin-based polychemotherapy was immediately administrated, the patient developed symptomatic

disease progression (lung, bone and brain) 2 months later.
G. Jerusalem et al. / European Journal of Cancer 39 (2003) 1525–1534 1531



18F-FDG uptake than do viable tumour cells. The opti-
mal timing of posttherapy 18F-FDG scans has yet to be
determined in order to reduce the rate of false-positive
scans related to uptake by host inflammatory cells.
Another potential problem for PET interpretation and
calculation of tumoral 18F-FDG uptake is that tumours
are non-homogeneous: clusters of normal cells alternate
with clusters of malignant cells. This phenomenon
occurs on a microscopic scale far beyond the resolution
of PET. Necrosis, fibrosis and oedema may also be
present in parts of the tumour. Consequently, 18F-FDG
uptake does not fully reflect the metabolic status of the
tumoral tissue. False-negative PET studies can also be
due to partial volume effect related to the limited spatial
resolution of the technique, leading to an under-
estimation of uptake in small residual tumours. Finally,
it may not be possible to make accurate assessments on
hypometabolic tumours. Uptake of 18F-FDG is related
to both the proliferative activity and the number of
viable tumor cells. Lower 18F-FDG uptake and some-
times false-negative PET studies are more frequently
observed in well differentiated, slowly proliferating
tumours, such as prostate cancer, even when metastatic
[60] or low grade NHL [61].
3. Perspectives

Many studies have documented the high accuracy of
18F-FDG PET for the detection and staging of malig-
nant tumours and for the monitoring of therapy results
in these patients. However, as recently discussed in this
journal by Laking and colleagues [62], it is very impor-
tant to prove the impact of PET on patient outcome
and to show cost-effectiveness from the societal view-
point. Providing this kind of evidence is difficult, time-
consuming and costly. PET is clearly more expensive
than most other imaging techniques. In order to modify
the daily practice of clinical oncology, it has to demon-
strate its capability to either favourably alter patient
management or constitute an economically viable alter-
native to other tumour assessment strategies. Through
better selection of the most appropriate management,
the ultimate goal should be to increase survival in sub-
groups of patients (for instance, operability of NSCLC
or liver metastases) or to improve their quality of life.
Establishing new reference standards with functional
criteria will require some changes in our approach to
technology assessment. Oncologists need to take an
increased interest in functional imaging research, as they
have primary expertise in the development and use of
treatments modifying cell and tissue function. At this
time, most published data present only a retrospective
evaluation of management and cost impact. Decision
models cannot be any better than the data that go into
them. Only randomised controlled trials are able to
detect sources of bias. The place of PET has to be
defined in carefully designed algorithms adapted to each
clinical situation and supported by prospective cost-
effectiveness studies whenever these are clinically and
ethically feasible.
The limitations of 18F-FDG PET have to be pointed

out. 18F-FDG is not a tumour-specific agent. Causes of
normal variants and benign diseases that may mimic
more serious disorders have been reviewed [63]. High
18F-FDG uptake is observed in macrophages and other
inflammatory cells. Appropriate selection, referral and
timing of scans in defined clinical situations, along with
knowledge of the potential pitfalls, will lead to a reduc-
tion in interpretation errors. PET scans also need to be
interpreted in conjunction with a pertinent clinical his-
tory to help minimise the number of false-positive stud-
ies. Other tracers designed to evaluate amino acid
uptake, protein synthesis (FET: fluor-18-fluoroethyltyr-
osine, FMT: fluor-18-alphamethyltyrosine) or DNA
synthesis and proliferation (FLT: fluor-18-fluor-
othymidine) have been proposed as tumour imaging
agents. Research is ongoing to develop new tracers that
target specific biological properties of cancer cells.
Oncological research aims at more specific tumour tar-
geting and improvements in the delivery and scheduling
of anticancer therapies. As PET is able to quantitatively
assess biochemical and physiological processes in vivo, it
may contribute to select the best treatment for an indi-
vidual patient and to objectively assess response early
after the start of this treatment.
Another exciting development is the emergence of

combined PET/CT devices. They allow simultaneous
assessment of anatomical informations obtained from
CT and functional data from PET. Anatomical land-
marks provided by CT will greatly facilitate the assign-
ment of biological abnormalities to anatomical
structures, thereby improving the specificity of the test.
For example, the accurate localisation of involved
lymph nodes will further facilitate staging.
4. Conclusions

There is a bright future for PET in oncology. PET is
very promising in many clinical situations, such as the
diagnosis of pulmonary nodules, staging of lung cancer,
end of treatment evaluation in lymphoma and restaging
of a suspected relapse of colon cancer. However, further
prospective studies of cost-effectiveness are clearly nee-
ded that would permit the optimal use of limited
resources available for technology assessment. PET
does not replace other imaging modalities such as CT,
but seems to be very helpful in specific situations in
which CT has known limitations, such as differentiation
of benign from malignant lymph nodes or other lesions,
differentiation of residual tumour from scar tissue,
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detection of unsuspected distant metastases and moni-
toring of therapy results. In the future, PET may have a
major impact on the practice of oncology by selecting
and monitoring the most appropriate treatment for an
individual patient.
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